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CHANGE IN BY-LAWS 


The By-Law f the Society fo 
he payment of du have been 
hanged to rea Lif dues shall be 
payable in advance id shall cover 
a period ot one vea’ rom the last 


lay of the month in which a mem 
ber joins.’ 

4 new section was added provid- 
ing that with the approval of the 
Board of Directors the President may 
appoint any additional Committees 
for a denite stated purpose 

NOMINATING COMMITTEE 
APPOINTED 

In accordance with the provision 
of the by-laws President T. F. Barton 
has appointed the following members 
of the Society as a Nominating Com 


mittee to nominate officers of the 
Society and nominate members to 
fill the vacancies on the Board of 
Directors J. W. Owens, Chairman: 


H \ Austin, J. C. Bennett, R. L 
Brown A. M Candy 


MEMBERSHIP CAMPAIGN 

The officers of the Society are 
planning to launch an active mem. 
bership campaign in the very neat 
future in order to double the present 
membership of the Society The 
campaign will be something of the 
order of the one conducted so suc- 
essfully two years ago 

This is to advise every member 
of the Society to start in his mis 
sionary work in securing a member 
of a class equal to his own 

The American Welding Society 
made remarkable strides during the 
past year and deserves the support 
of every member. From the point 
of view of accomplishments we are 
doing as much as the larger socie- 
ties with memberships totaling more 
than 10,000 Partially through the 
efforts of the Society and its vari- 
us committees the application of 
welding during the past few years 
have nearly trebled You no longer 
have to sell membership in the 


Americal Welding 


yer | 


basi prospective accomplishme 
is we can point with pride to past 
and present efforts Perhaps 
have some ideas as to how to Tt 
cessfully conduct tl proposed me! 
bership campaign Any suggestior 
for increasing membership will 
welcomely received 
SECTION ACTIVITIES 

Philadelphia 

A business meeting of the Phila 
delphia Section wa scheduled fe 
December 17th at the Engineers Clul 
at 8 P. M The principal item on 
the calendar was a discussior 
ways and means for promoting 
tion activities 
Chicago 

The December eeting I 
Chicago Section was held on Decer 
ber 7th Two pape! were pre 
sented at this meeting. one by M 


H. W. L. Porth of the Swift Ref 


erator Transportation Company upor 
Welding and Cutting in Connectior 
With Car Repair and the othe 
by Mr. E. 8S. Hurd of the Gibb Ir 
strument Company upon Resistance 
Welding The next meeting of the 
Chicago Section will be held on Janu 
ary 4th Mr. Clay W. Roberts 
the Pennsylvania Railroad, will pre 
sent an address on “Getting Result 
Economically by Arc Welding in Lé« 
omotive Work He will be followed 
by a lecture on the manufacture of 
oxygen by Messrs D. B. McCloud and 
M. Keith Dunham Both papers will 
be illustrated with lantern slides 
Pittsburgh 

The January meeting of the Pitts 
burgh Section will be held on Janu 
ary 11th. Mr. H. S. Mann of the 
H. Kleinhaus Company, will present 
a paper on “Precision worl by 
Electric Arce Welding” 
New York 

The January meeting of the New 
York Section will be held on Janu 
arv 8th at the Air Reduction Com 
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iy plant in Jersey City The pro 
ram includes a demonstration of 
he Ail Reduction 
ly designed welding 


dvantages of t 
Company's special 
and cutting machine, the oxygraph 


idiograph, camograph pyrograph 
ograph and tube welding machine 
M1 F. E. Rogers will explain the 
eration I ¢ ch machine 
Mi W R. Hulbert of the Meta 
nd Thermit Corporatio vill p 
ent an illustrated lecture or Chet 
it Welding’ including large epa 
ich a hip rudder 
Northern New ork 
4 eting of tl \ ther New 
York Section was held on Decembe 
ith in Edison Club Hall in cor 
inction with the Sehenectady Se 


tion of the A. S. M. E. Mr. F. L 
Viorse, President of the Morse Chain 


ompany of Ithaca, gave a ve 
resting and inspiring talk outlin 
ng the historical levelopment of 


Mechanical Transmission of Power 


from the Egyptians to the present 


time The talk was preceded by a 
otion pi ture yn The Gvrost ope 
The next meeting of the Sectior 
l D held January th , 


New Members for the Months of October, November 
and December 


pa 


H . 


f Electric Ar Wel 


Transportatio1 


Cleveland 
November meetin 


ve As I I t ! = 
mn { { ut i 
Wry, Chairr ! 
poke riefly on t 
ir particularly 
Mr. R 
pap ; 
D question i 
welding heavy plat 
use i irge elec 
current ake 
rt i na 
it current and make 
several beads was 


bv the test results of two 


inder tl lifferent 


Lile MALLLe ie 


‘Os OON Nel ( 
eivin J Marco Pro] t 
Weldins Co Summe! St R : service 
‘ We Ry Sg 
Bath Vi é ( nN) 1 : 
é (‘hic 1] 


Richard Easor Cutter Wort! 


igton Pump 4 Mechy Co 7 


Quincy St Sommerville Mas D 


CHICAGO 


R ') Powell Elec Knginee} 
Western Ele Co In¢ 
Dept 2471 Hawthorne Sta 
Chicago I 
Jonathan Wolte Asst Supt 
rack & Roadway Chicago 
Surface Lines, 1165 N. Clark 


St., Chicago, Il B 


Arthur B. Brown, Service Welder 
Air Reduction Sales Co 
Spirit Lake Hotel Spirit 


Lake, Idaho .D 


Walter Hackert, Welder, Albert 
Pick Co., 748 E Marquette 


Road, Chicago, Ill D 


E Gust Johnson Elec & 
Acetylene Welde: N Y { 


Gnewotta. Welder & 
‘levland \rmature 
Clair Ave near k 
leveland 

Wolcott Ji Sales 
setz-Pierce Co yy 


Cleveland, Ohio 
Palmer Welding 
Nickle Plate RR 


Monroe St., Conneaut, Ohio 


LOS ANGELES 
Jorgensen, Welde: 


Corp., 2650 Santa 


Los Angeles 
NEW YORK 
Payne, Sales 


Twin Pole Ar¢ 
12th St., New York, 


G. Sears, Partner, 


jowers, Spring Garden 


St Easton, Pa 
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O nities The Societ s glad to learn « lesirable | nities fre 
sible s ( nts of whict vill P he vith t charge 
B lletir 
AV € U1 } heading obri¢ ‘ e t 
é Ww « ~ 1 lengt be I blist 1 Wi ( re é 
‘ el 4 t peated except equest r te i 
yntl ig th ( ur in is w t Ht 
( ca e BULLETIN é ~ y’s ( 
than th ti tiet t the month it | ition I e 1 ving 1ss 
1LL REPLIES d {dd 1 Ni I? n Ea ( 
Vaile lt .) y Headquarte) 
POSITIONS VACANT 
V-14 Have opening in the Welding Division, Practice Department, requir 
ing the services of a thoroughly experienced welder capable of supervising 
xy-acetylene, electric and thermit welding in all its branches Applicant 
must be highly efficient on inspecting jobs and be able to estimate time 
material and method required to complete same 
V-15 Salesman Need first-class salesman for New York territory to sell 
xy-acetylene welding and cutting equipment Must be an order getter 
SERVICES AVAILABLE 
A-22 An executive and recognized authority on welding who is capable 
of taking charge of and develop to the fullest extent the possibilities of 


welding in all of 


Welding Engineer is desired 


its forms in an industrial organization 
with 





Affiliation as Chief 





a large corporation in which welding 
can advantageously be substituted for riveting with or without possibilities 
which might be inherent in said corporation for salvaging costly equipment 
y the use of welding and thus save annually large sums of money 
4.23 Electric Welder desires position Have completed a course on 
electric welding and served for five weeks on production work using auto 
matic welding machine Am now located in South America and desire to 
secure position Have also had about five years experience on _ the 
Dominican Central Railroad along this kind of work | 
4.24 First-class ,welder desires position An expert welder from thé 
Pacific Coast who has had three years of oxy-acetylene welding experienc: 
and five years of electric welding on high pressure pipe lines, dredge pips 
and tank work wishes to locate in the East Have had executive respon 
sibility on some of the largest high pressure large diameter pipe line 
built in this country and have had successful experience in welding cast 
iron flanges to steel pipe Wish to locate permanently with a firm who is 
lesirous of a competent man capable of handling both electric and oxy 
acetvlene welding 
4-25 First-class electric and acetylene welder with seven years experi 
ence wants steady position Can set up own work, willing to travel, salary 
no option, railroad shop, shipyard and boiler shop experience 








AFPLICATIONS OF OXY-ACETYLENE WELDING AND 
CUTTING IN THE MINING INDUSTRY* 


The OXV-ace tS ene weld ne and eutting Hiow pipes } re 


tionized plant maintenance and all old-time repal reclamatiol sa 


vage, and produetion-volume standaras [t \ Lie bi mpossibl 
ealeulate the savings dailv being made direct through the appl 
cation ol v-acetvlen welding and eutt : r +3 ‘ thy 
probable an int of the savings alone 
if every user of machinery r any Kind ot 1 
laily being accomplished vy this proces 

iv ! ClLurel 


them through the ise ol pparatu 
selves T? v} piants Those } qd } | r¢ 4 ~ 
lent amount I velding and eutt } VO! ! f S 
Keep the necessary equipment on Nal f i aol b 
the local b elding shop Many f thes hop ed an 
yperated Db nen possessing a admirabie | edar { 
ipplieati ! r the prineimples of oxy-acet lene It ‘ ( 1uLIDp) 
© handle comparatively diffeult bs der the most 1 il 1) 
ble ( | ~ 
The QD ee tl Xl ‘ 
Ss parti y well lustrate bv } ens ! 
ae Ss | i m ov the I 
The mining man s usage of the process fo! pair W n the gener 
majority I ises 1S In Many ways even more valuable than it Is t& 
the average manufacturer. Factories are usually situat near trans 
vortati systems sourees of s l s of 


equipment 
Not so with the mine. Mines are where you tind them and develop 


them Usually anv faeilities for the repal r repiaceme! tv 

parts are those built up at or near the mit afte the 1 hi 

been developed, and the method of reclaiming ut-of-ser e machine! 
, must be portable, easily applied, ai to be depended upon for sat 

factory results \lay Lar rers ! rs O t} 

XV-aceT\ r \ aing nd eut ne. |} ~ } g ne ‘ ’ 
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1924} WELDING AND CUTTING IN MINING INDUSTRY 


I) he mining field, as it many 1 mm. 2 irg { t} 
welding work is likely to be on east iron parts Up irs 
the al il ] ? ontrea|l r 
In ft ‘rittle east iron | 
| \ 

( \ a 7 


apply ng the proeess are followed 


process \luminum, copper brass. mor 
handled wit} t difficulty Seranpped 1 


and returned to service, or their part we eut 


gear guards, pulley idler’ rolls and euid 
speclal sect Ss tl mining@ machinery 
An application of welding \ oe} e 4 og 


attention and 


pr minence 1s the \\ (| ’ ; staal 


pipe In every application of aust pil J 
welded joint has pre ved to be the mos home 
altogether the most satisfactory means of ning | 
In most cases it costs less to inst 
made with serewed or other connections As 1 
pipe increases the value of the saving grows hi 0 
instance, through the: joints of a ni upled | 
oxy-acetylene welding generally reaches stagge 
the total volume handled by the line Where gas 
pressure is carried the losses increase in proport 
sure of the material in the pips With stean ute 
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the losses are Just as Important, and the lowered pressure in a steam 
: 


line due to losses in the jomts may cause the wasting of a con 


siderable amount of coal to foree the pressure up to meet requirements 


Then there is a upkeep eost met with in the use of the old eon 
entional type of pipe joints which is entirely eliminated whet 
velded joints are used. There are no gaskets to be replaced, as with 
he Dresser coupling and the Van Stone flange, and there is no oppor 
tunity for corrosion of the joints as with serewed connections In 
t veld e UW yonvt Is the. st ngest sectlol ! he line, while 
I l othe tvpes the jomt 1s the weak spot And pon that 1s 
particularly important to mining men, it costs less to insulate the 
welded line than any other type. In running a high pressure steam 
ine, for imstance, for a long streteh from the boilers over to a 


shaft head, a lot of money Is spent to keep the cold out and the heat 


n. The difficulty and the cost of doing a presentable job of this 1s 
nereased by cumbersome flanges and fittings. This is entirely over 
come when welded joints are employed The line then consists of 


one continuous and unbroken pipe; there are no fittings, flanges and 
connections to interfere. 

In the Middle West a few months ago a water standpipe with 
welded joints was installed in a new mine shaft This line was 
designed to withstand a pressure of 350 lbs. per square inch, and the 
welded construction was preferred primarily because of the economy 
of space to be effected through the elimmation of flanges and econ 


nections. This welded line proved simple of installation and_ is 


ng highly satisfactory service 

Another feature | want to mention to you in connection wit 
e welding of mine pipe work is the fabrication of headers, fittings, 
manifolds, bends and other aecessories to the actual pipe line, and the 


wide Varietv ol speetal equipment used 1k MMINeS and mills which IS 


made from = pip The use of the welding process in this con 
ection has made possible many pieces of equipment which could not 
be properly construeted with standard fittings and screwed connee 
ms. Apparatus formerly fabricated by these old methods is now 
being made by the oxy-acetylene welding process, and the result is, 
n every case, stronger, lighter equipment with absolutely leakproof 
indi dependable joints 

Whether o not a mine or a mull should set apart a separate 
, equipped specially for welding, is a question that has per 
plexed many managers and superintendents To one familiar with 
the jmportance of preheating and annealing, there ean be only one 
The welding shop as a distinet unit of mine, plant or mill 
comparatively small investment and one that will pay for 
elf over and ovet [ts desirability dees not by any means depend 
ip ‘xtensive mining or milling operations, though of course, the 
velding sl op requirements ¢ f a small plant might be ve ry inadequate 
r a large one Large or small, however, the shop should have 
ss for preheating and annealing and should be so constructed 

hat it will be as free from draughts as practicable 


In the manufacturing industry it is now pretty generally under 


stood that plants of certain kinds are justified in providing and 








| 
| 
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iintaining well equipped shops, even though there is not enough 


rk to keep a welder and eutter busy It is not essential that the 


rilrie r mill weld = and eutter be ke pt busy on repairs TI ere are &@ 

ndred and one things he may do when not engaged in this way 

The more isolated the mine or mill from rail or water transportatio) 

the more important becomes the welding shop as a iluable emergene' 
- 


The reason for permanent welding sl 3 fold In the 
rst piae t 3s] sib to effect more depen le } Ss W ! there 
I faeilities fo ) ting and annealing 1d ! not 
mivy sounder’ but ectually cheaper, owing t the economy n gas 
nsumption where welding is done on work partly heated by cheaper 
ie] The seeond consideration s the possibility for constructive 
velding other than the common run of repair worl This is a matter 


f real importance around any mine or mill where there is proper 

rdination of the plant faeilities. A welder who has the confidence 
f the plant superintendent, should be riven te understand that he 
s expected to make recommendations wherever there is an oppor 
inity to use the oxy-acetylene process to advantage 

Some of the more obvious applications of welding, aside from the 
familiar rejoining of ruptured metal in the repair of broken machine 
parts are: The building up of worn surface of shafts, bearings and 


guides, to true up the action of moving parts; building on of metal 





reinforee or strengthen weak parts, such as badly worn or under 
sized sections or lips of buekets and seraper blades; retipping and 
tempering of drills and general upkeep of tools, thus speeding up 
work ordinarily done wholly at the forge : eonstructiol or pipe lines. 
ther large or small, subject to adequate pressure tests; building of 
ts and tanks of any size: construction or repair of steel smoke 
| ales sa no pkeep of rail. ear and eable equipment. and the 
| fabrication of window gratings, machinery guards and ther pieces 
f equipment from serap iron and pipe 
i ( wate! | \ ! Turbines ised il SsOTuae sii : ; . aaah 
| of mee o of water wheel « la ’ runners 
| cies { e) 11) Dot OS f hie el pa : — 
| vear away rapidly by erosion Deep pits and irregular holes are 
the east iron blades from % in. to 2 leep and ove 
} urface of from one to three square feet rye lo neiter tis 
ercome by cutting out tl lamaged 2 ae 
praise pl inde ier ae oe et cis ae er 
Cost ~ 2 pia ne ! wheels va a nepiigit Y 
This line is 4.360 ft. long and the pips bo Inches In diameter 
longitudina ana circumferential sean Dee ve cet) I he 
ded It is evident that in fabricating steel sheet for us A 
nnection of this kind the means employed for making the seams 
must produce a sirong, leakproof joint. Oxy-ac he welding met 
this requirement to the highest degree 
It is obvious that there is an abundance of work around even a 
mall mine or mill te keep an alert foreman welde) ecupled . 7 
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permitted to develop all of the possibil ties for savin hg bot} ns'd 
and outside the ordinary run of mechanical repairs I know ¢ 
plant superintendent connected with an eastern chemical works—vw 
saw and seized the opportunities for veldine , ] ne , 


years A very Stnat part f tne , neg ! ! Tit 


upkeep in the usual set It was 
eation of materals that w ld t have | ‘ a se 
an IS lated place 

"| quipme ind struetur for e sl 
very SImMmpt i t comparatively nex ns \ sing cent y ' 
might very well justify the outlay necessary y such as 
Indeed. in an extreme instanee the same might be true als t 


large shop. There are many instances of the kind A notable ex 


ample is the repair of a hoisting engine base at a Kastert Ml 
They were using the hoisting engine for bailing water, witl 
3,000 gal. tanks as bailing buckets One dav something happet 


and there was an over-wind. The tank that was coming up full 


water didn't stop when it should have st pped 7 went right o1 
until it reached the sheave wheel Here the cable snapped, a t 
tanks were wrecked in the sump below 
The results of this accident were tangled masses of ste 
both n the sump and above. the two wrecked tanks, 1 r danrace 
to other parts f the equipment. and n <4 sar is ' a eo} - 
entirely across the engine bed frame This broken bed plate was 
ft. 3 in. in length and weighed about 20 tons 
Right after the accident they got ou eutting blowpip | 
and eut their way throug the masses of cable, and eut the tanks ! 
ther wreckage nto sizes whieh would be conveniently handled ‘J 
the cutting blowpipe was used to assist in gettine the engine bed 
to a place where eould be welded and prepal e members 
welding 
TI e weldu M4 I the engine hed started o1 a Saturday m 7th 


and was finished on the morning of the following Monday And s! 


it was welded this engme base has given service equally as satis 
tory as a new part would have given 

An interesting report recently eame from a meechanieal eng 
of a large ‘Mexican Mining Company This company has fou 
oxy-acetviene process n aluabl« notw thstar | neo ti Tact tha vo 
delivered at the mine eost between 9 and 10 cents a eu. | Son 
the weld Y TODS re i this Mi yiean mine vere era i hore 
of 4-11 entrif rms y| mil ng | 
teet] | si rears: welding 1-1 ) iting 
l-in. pipe frames vriter s ee 
foundation | s brok f at ti 1 thread 
eonerete 

This was cood { the mechani neiner spt no 

the st mel I f we had 1 t velding i! is 
would e hae i n 9. eu. f I ret 
found bolts \ ha t . da 
the I YY |" 4 | ne | ( ] hy ~ ( lt | 
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electric mine loccmotive frames. 
Deseriptions like this of appl eations on minit ¢ machinery tells 
ry of welding and eutting at the mill prebably better than 
¢ else I could put befere you. Many other mining exeeu 


ive had experience similar to those of officials of the mines 
mills I have been talking about, and I am sure that these experi- 
| 


have eonelus vely proved to all of them the value of the 
cetylene process 1n the mining industry. e | even these men 


g¢ with those who have had an opportunity to observe a great 


int of welding, ean profit by the results others have derived 


applications of this process in the mining field 


A CHEAP, RELIABLE AND EXHAUSTIVE METHOD OF 


TESTING -WELDED JOINTS 


A. MENETRIERt 

We have recently Ct mpleted a series of shock bending tests which 
proved of great value for an investigation of the relative strength 
d steel welded joints performed with three different types of 


( des 











A B 








‘ S 
shock bending test pieces used are 0.394” x 0.394” x 2.362” (10 
rs x 10 millimeters x 60 mill meters weld iy 
| PS 1 il 2 ShnOW clearly | ( | R 
g the welded strip from which the specimer ere ¢@u 
prov de at least 14 spec mens ana ! 
mens. The width of the welded test piece fro hieh 
eut was 2.362” bU millimeters wit maratus 
( rpy p nduluy S I hi 
Inds (50 kilograms { : 
4 it ri i f iF ~ i t 
' aves upp ’ 
+U r ers 
Ist, that after welding 
ss, by planing, from 4% in. (12.7 m/n to 0.3594" (10 m/m 
pieces Of uniform seetion; 2nd hat 1 . 
ed, aller welding to any treatment eithe ti ma rn inieal 
Thomson Houston C 








We have found the shock bending method of testing welded joint 
particularly valuable for the following reasons: 
A joint can be 
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machining. 


OF 


THI 


1 


Ww 


fully tested with a small expense 


The test is very quickly done. 
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3 The junctions between the added metal and the base plate 
and also between the successive layers of weld are very 
severely tested. 

Type A electrode was a low carbon wire dipped in lime. The weld 
metal with this electrode for specimens 1 to 15 was deposited in two 
layers. On the first layer at the bottom of the vee 175 amperes were 
ised with an electrode of 4 millimeters in diameter (5/32” The 
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ces Welded with “B” Electrod 
ited with the same current and the same 
size wire. For test pieces A-1 to A-20 the welding was done in three 


rig Test Pie 
second layer was also depos 


layers. On the first layer 150 amperes were used with a 5/32” eleetrode 
3 + millimeters). On the second and third layer 175 amperes were used 


with a 5 millimeter diameter electrode (slightly larger than 3/16" 
Type B was a flux coated electrode The test pieces with this 
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electrode were made by depositing the metal in three layers. On th 


first 175 amperes were used with wire 4 millimeters in diameter 


(5/32”). ° The second and third layers were deposited with 20 
amperes usng_a wire of 5 millimeters in diameter. (a little larg: 
than 3/16") 

Type C was a mild steel electrode heavily coated with asbest: 
and saturated with certain mineral salts. The welding was done 
four layers—each layer being depesited by a four millimeter diameté 

90” 


wire (5/32") using 125 amperes. 


AVERAGE RESULTS OF IMPACT RESISTANCE TESTS 


Blow delivered to top of vee Blow delivered to bottom of ve 
(wide part) (narrow part) 
F’oot-Pounds Kilograms Foot-Pounds Kilegrams 
Type A 15.8 2.17 6.77 0.935 
Type B 30 4.15 65.0 8.95 
Type C 94 12.88 67.0 9.2 


The data accompanying the photcgraphs of pieces permits on 
to see at a glance the impact resistance f gure of each of the test-pieces 
The individual figures are far uniform but as a defective test 
piece is only a local defect in the complete joint—the average figur: 


may be taken as the characteristic of the joint. That the impact 


res stance figure is a true indication of the strength of the welde 
joint is clearly shown by the fact the high figures (as high as 144 fox 
pounds (20 Kgm) correspond to a considerable bending of the te 


piece with junctions between added and base metal remaining 


unaltered whereas the low figures (as low as 4 foot-pounds (0.8 Kgm 


correspond to the pieces which due to great brittleness or bad welding 


broke without any bending. 
TABLE 1—TEST RESULTS OF ELECTRODE A 


Blow given to bottom of V Blow given to top of V 
(narrow part) (wide part) 
Spec. Energy absorbed in fractur- Spec. Energy absorbed in fractu: 
No ing test piece No. ing test piece 
Kilograms Food-pounds .Kilograms Food-pounds 
1 2.760 20.0 2 1.490 10.7 
3 1.001 7.3 4 1.490 10.7 
) 1.160 8.4 6 1.005 7.3 
7 0.695 5.0 s 5.541 40.0 
9 1.661 4.0 10 4.195 30.0 
1] 1.661 12.0 12 1.660 12.0 
13 1.160 8.4 14 1.835 13.2 
15 1.490 10.7 A-2 1.160 8.4 
A-] 0.695 5.0 A-4 0.846 6.1 
A-3 0.404 2.9 A-6 3.306 24.2 
A-5 0.404 2.9 A-8 1.323 9.5 
A-7 0.846 6.1 A-10 0.846 6.1 
A-9 0.548 3.9 A-12 2.956 21.4 
A-11 0.404 2.9 A-14 3.981 28.5 
A-13 = 0.548 3.9 A-16 1.001 7.3 
A-15 0.695 5.0 A-18 0.404 2.9 
A-17 0.846 6.1 A-20 3.154 22.8 
A-19 0.404 2.9 
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Fig. 6 , 
TABLE 2 “TEST RESU LTS OF ELE 


Electr 


CTRODE B 


Blow delivered to top of vee Blow delivered to bottom of vee 
(wide part) (narrow part) 
Spec Energy absorbed in fractur- Spec. Energy absorbed in fractur- 
No ing test piece No ing test piece 
Kilograms Food-pounds Kilograms Food-pounds 
] 4.885 35 2 8.490 61 
3 6.249 45 4 7.979 56 
D5 2.194 16 ( 5.310 37 
7 2.760 20 8 10.860 78 
Y 3.154 23 10 6.011 43 
1] 3.356 24 12 16.042 115 
13 5.541 40 14 7.979 56 
TABLE 3—TEST RESULTS OF ELECTRODE C 
Blow delivered to top of vee Blow delivered to bottom of vee 
(wide part) (narrow part) 
Spec. No. Energy absorbed in fractur- Spec. No. Energy absorbed in fractur- 
ing test piece ing test piece 
Kilograms Food-pounds Kilograms Foot-pounds 
] 17.92 130 2 15.226 110 
3 20.738 150 4 10.327 74 
4) 18.447 132 6 11.133 80 
7 15.771 114 8 7.225 52 
9 1.323 10 10 6.249 45 
1] 17.389 125 12 8.490 61 
13 8.748 63 14 8.233 59 
15 10.327 , 74 16 5.310 88 


17 5.082 F 36.5 








“ONE MORE STEP IN ELECTRIC WELDING 


PROGRESS’’* 
S. W. Mannt 


The welding art has so many branches and is growing so rapidly 
that the expert must be a specialist. The writer is, therefore, content 
to follow one method and to apply himself to the promotion of tha 
one particular branch. The electric are method has been selected 
primarily because of its flexibility and wide application and economy 
The writer’s particular purpose here is to call attention to what car 
honestly be called Precision Welding—not almost correct, but withi 
two thousandths of an inch. It was not so long ago that even th 
machining of a large erank shaft to two thousandths of an inch toler 
ance was not an easy problem, especially when its assembled or com 
plete weight was between five and seventy-five tons. Today, howeve1 
this is the standard tolerance and is lived up to by reliable engin 
manufacturers. 

It is now possible, through the use of precision instruments, that 
are capable of measuring the alignment of a shaft that is assemble: 
in an engine frame, and the electric are process, to repair or straighte 
a broken or twisted shaft or a broken casting to the same degree 
strength and accuracy as that required by the manufacturer. We ear 


to a considerable degree, correct machining faults in large machine: 


pieces, even after considerable use, and when age, with its normal 
ing influence has caused a warpage or springing of the crank sha 
due to orginal forging strains, we can straighten the shaf t 
its original tolerance at a very small cost of labor. When we 
‘equal to the original tolerance’’ we do not mean in one partieula 
measurement, but in all of them, of which there are many on a mu 
tiple throw shaft Its warped condition, after use and age, is p 


duced by the natural tendency of the original forging strains 
neutralize or equal one another. As a result, a shaft that might hay 
been machined to a tolerance of one thousandth of an ineh may, 
the course of time, even though it be kept in storage, incur a warpag 
of ten to fifteen thousandths. 

The classes of work coming under the head of precision jobs 
not only inelude crank shafts of steel but cast iron or east steel as 
well and the term can be employed wherever a large mass of stee 
requires bending, straightening or twisting. The crank shaft may b: 
come twisted in various ways. It may be that the fly wheel of ar 
engine 1s suddenly stopped. The inertia is liable to twist the seetior 
between the fly wheel and the erank throw or counterbalance weights 
or in another instance, the cylinder may, during the course of starting 
the engine, come up against a water head and in that ease, the inertia 
of the fly wheel would produce a tendency to twist the shaft. bh 
multiple throw engines, we have on record eases of broken connecting 
rods or piston rods that caused sudden stopping of one particular 
throw and the momentum of the balance of the moving’ parts pro 
duced twisting in one or more places. This twisted condition ean als 
be overcome, within certain limits, by the electric are. 


* To be presented before Jan. meeting, Pittsburgh Section A. W. 5S 


t H. Kleinhaus Co 
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Suppose a high pressure cast iron cylinder should have its whole 
flange broken off completely around the cylinder, due to a_ broken 
or loosened piston rod or water head. Although a delicate probler 
it is a practicable undertaking to replace this flange on all eylind 
over two feet in diameter and also to have all of its gasket face tole 
ance equal to the original. 'n undertaking work of this natur 
complete practical knowledge and understanding of expansion and con 
traction of metals is necessary. <A technical knowledge is desirable 
but not a necessity. The operator or supervisor must thoroughly 
understand the use of precision instruments, some of which he must 
be capable of devising himself to suit the individual problem confront 
ing him. Low voltage is preferable, due to its limiting the possi 
bility of burned or porous metal caused by the long are. The weld 
ing eurrent should not exeeed 150 amperes and should be well 








Fig 1 Precisior Welding 


regulated so that it can be held constant at all times, regardless of th 
variations of the are length, due to the human element. Such control 
of the current means that regardless of the area of the weld or 
puddle of molten metal under the are, the heat per unit area of this 
puddle will be constant. 

The process and method of repairing the crank shaft shown iy 
the accompanying photographs can be called a Neutralized Precision 
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Weld and this shaft in particular, when eompleted, was under a 
tolerance of 14% thousandths of an inch. The process in this and 
similar work is briefly as follows: 

The fracture, whether it lays directly in the erank pin, main shaft 
or web of a shaft, should be ehipped off from the opposite sides, where 


possible In a round section, it shi uld be chipped to a poini leaving 
a **V’’ of approximately ninety degrees between the two pieces when 
they are assembled. The metal should be thoroughly clean and free 
from earbon pockets or shrinkage eracks before attempting to weld. 
The two parts are then, placed tegether with the points of the ‘‘V”’ 


or chipped section in line with each other and with an opening be- 
tween them of Ye” or more, so that ecmplete fusion of the added 
metal with either side of the ‘‘V’’ may be ebtained 

The next step to be taken is the alignment of the work which, 
without question, is the most difficult problem encountered in the 


whole repair. Provision must be made in the original alignment for 
shrinkage of the metal in the primary weld tacking the two pieces 
together. When this alignment has been completed and the eonneet- 


ing weld is made, check measurements should be taken from all angles 
it is often found that the shrinkage of the tacking weld is greater 
or less than anticipated and within reasonable limits, such errors 
can be corrected by the use of a peening hammer to affect an expan- 
sion, or, if contraction is required not exceeding three or four thou- 
sandths of an ineh, the application of one additional layer may give 
the desired result. In no ease should a contraction be allowed to 
remain in more than two layers of the orig nal connecting weld. When 
the error in alignment exeeeds three or four thousandths in either 
direction, good practice makes it necessary to chip out or break 
through this orignal weld and then start over again. The operator 
may have to repeat this operation many times before an absolute 
zero point is obtained. When this has been accomplished, the diffi- 
eult part of the job is past. 

The process from then on consists solely in the repeated appli- 
cation of single layers of metal on all sides of the weld. If desired, 
each layer may extend over the whole fractured surface. Shrinkage 
strains, which will be set up in each layer, are removed by the use 
of a peening tool. Additional metal must not be applied at any time 
until all shrinkage of the metal already deposited has been relieved, 
so that all indicators reach zero. It is advisable, during the applica- 
tion of a layer, to occasionally watch the indicators to acquaint 
oneself with the location and the amount of the actual stresses. By 
continued observation of the micrometers along with the welding, a 
perfect understanding of contraction can be obtained. This same 
observation is advisable during the peening process so that the 
operator may familiarize himself with the actual amount of peening 
required to affect a neutral weld. The understanding of contraction 
and expansion, as above outlined, will, in the course of a short time, 
enable the operator to estimate very closely the amount of peening 
necessary on work where the use of precision instruments is not 
practicable and should prove a very valuable asset to any operator. 

The extent of contraction varies considerably and usually is in : 
direct proportion to the variation in carbon in the electrode metal 
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As is readily understood, contraction stresses set up by a hard hig 


earbon metal will produce more of a deflection or shrinkage than 
these of a soft metal, and the hard metal also requires an addition 
amount of peening to accomplish the neutral zatio: Any def! 
sideways in the welding of the erank shaft may also be eorrected by 
peening. It is absolutely essential that no more than one layer be 
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Fig. 2—Repeated Impact Testing Machins 
applied over the entire surface of any precision weld before peening 
It is definitely proven that the expansion produced by the minature 
forging blows of a pneumatic hammer do not forge the metal any 
deeper than 4%”. The expansion of a second layer on top of a layer 
that has been applied without peening, will merely create additional 
tensile stress severe enough to probably cause an invisible fracture 
in the underlying layer. There are also times when, due to the 
thickness of a layer, along with its hardness from the use of a par 
ticularly hard metal, the contraction stresses cannot be relieved until 
continued peening has flaked off a certain amount of this surface 
of the weld. It is a fact that when a thin layer of white, hot metal 
is homegeneously applied to colder metal, it sets up tremendous 
strains, and, when applied with a thorough knowledge, can be used 
to accomplish desired distortions in large steel sections that cannot 
be obtained in any other manner. It is also acknowledged that this 
thin layer of metal which has tied up in itself thousands of pounds 
of pull created by contraction, can readily be normalized or ex 
panded to a normal condition by the means of the forging effect of a 
peening hammer. Layer upon layer may be applied and treated with 
micrometers or indicators as gauges, with absolute confidence that, if 
earefully and aceurately done, the finished mass of metal will be 
absolutely normal or neutral with neither expansion or contraction 
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Stresses, thus doing away with the necessity for annealing. 

There is also good reason to believe that the forging effeet of a 
hammer increases the ductility and tensile strength of the metal in 
the same manner as the forging of steel. The full value of the peen- 
ing process might be compared very favorably with steel forging, 
insomuch that it flattens out the individual grains of metal and pro 
duees an amalgamation between these grains, that is lacking in the 
original weld. It is definitely known that a grain of pure steel is 
surrounded by a shell of impurities. In the event of a fracture, 
it will follow the line if impurities between each grain and . does 
not have to break through the center, which is the pure steel. By 
peening or forging, this grain is so flattened that it takes on an 
over-lapping layer effect and the fracture has to make its way through 
layer after layer of pure steel. 

Not only does the peening produce an increased strength, but it 
makes possible a neutral weld and also the process of obtaining Pre 
cision Welding. 

When it comes to cast iron welding, the welding world, as a 
whole, is more or less under the impression that studding of the 
welded areas is absolutely essential as a safety factor. In reality, 
where studs are applied without the peening process, they merely 
help to strengthen a faulty weld. We do not disapprove of stud- 
ding as we have determined that it is an advantage even when 
employed in a neutralized or peened weld, inasmuch as it anchors the 
contraction of the original bounding layer, and permits a greater 
area of metal to be welded before peening, without danger of con 
traction becoming great enough to affect a fracture through the 
thin layer of chilled cast iron directly under the juncture line. We 
have, in a number of cases where we have had ample time to complete 
a job, welded east iron entirely without studs, but when this process 
is followed, it is necessary to peen every square inch of the steel as 
it is applied. If this is not done, the strains set up parallel with 
the weld will be great enough to fracture at the juncture line. We 
have proven through numerous tests, that the section which usually 
eracks directly under the chilled area is of higher tensile strength 
than the actual cast iron itself, but the sheering strains set up at this 
point, due to the tremendous amount of contraction, is great enough 
to produce a fracture, even though it had a tensile strength of three 
or four times the original casting. In eases, where we have followed 
out the peening theory of one inch at a time, we have accomplished 
very successful welds without the use of studs, having a parting 
strength greater than the iron itself. 

In making the above statements, it is naturally assumed that 
the correet welding material is used and on east iron, there is no one 
or two welding wires that will satisfactorily fuse with every piece of 
east iron. We might also add that the welding rod is, without ques- 
tion, a very important item and should be given as much consideration 
as the operator or the machine. In fact, successful welding may be 
divided into three parts of very nearly equal importance—the opera 
tor, the machine and the wire. Very often it is found that with the 
very best of equipment welding results are not satisfactory, due to 
the use of an inferior welding electrode. In another instanee. the 
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electrode and material may be of first-class quality, and the opera 
tor is not of the interested and progressive type. 


In our stock today we carry possibly six or seven different grades 
of wire for use on east iron and it is usually possible 
among this assortment that suecessfully gives a_ perfect 


to find one 
fusion with 
east iron. Castings that are older than twenty years have been found 
in several cases, to contain a considerable excess of phosphorus or 
sulphur. At times, it requires considerable experimenting to produce 
a eounteracting chemical to overcome the detrimental effeets of an 
excess of sulphur or phosphorus. 


When one stops and really figures out the tremendous shrinkage 
strains set up in a east iron weld having a eross section of five 
nehes or more, and it is realized that most such welds have been 
made without provision for relieving the strains, one is not surprised 
that the welding of cast iron has sometimes not met with commercial 
sueceess. 


It is very gratifying to know that in the last three years, during 
which time I have directed numerous east iron welding repairs, not a 
single failure has developed and this unequalled success is layed 
directly to the neutralizing process. This work has been done on 
castings having a eross section as high as ten inches and with weights 
running as hizh as ninety tons per unit. In all welding work under- 
taken, whether it is cast iron, steel or copper, the work has been 
guaranteed for a period of one year to meet all of the conditions of 
the original casting or forging, both as to porosity, strength and pre 
cision of alignment. 


I have attempted, in this article, to show one of the numerous 
welding repairs that have been accomplished at a very great saving 
of both time and money and I know of no company today who is 
employing in their welding department an electric are welder that 
is not receiving service many times the value of the installation. 


TANKS FOR AEROPLANES FABRICATED FROM SHEET 
ALUMINUM BY WELDING 
D. C. MeGiehan 


[t is, of course, desirable that aeroplane parts be as light as pos- 
sible, although it is necessary that they embody strength. Strength 
n three directions (longitudinal> vertical and transversal), however, 
is by no means adequate, for an aeroplane when aloft is subjected 
to a series of combined stresses, due to action and reaction between 
tself and the air. A part of a plane which comes in for at least 
ts due amount of strain is the tank. Stresses are introduced into it 
by the vibration and working of the frame to which it is attached 
by comparatively rapid changes in atmospheric pressure and tem 
perature, and probably most important of all, by the slopping around 
of its liquid contents due to the variable positions of the plane 
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Therefore, it is necessary to design and build aeroplane, gas, oil, 
iid water circulation and expansion tanks to meet conditions which 
are entirely different from those to which an ordinary tank 1s subjected 
They must be capable of carrying their contents in any position but 
must not permit them to change too rapidly, for this not only tends 
to badly strain a tank but is also apt to materially affect the equ 
librium or proper control of the plane. To overcome these conditions 
the tank is equipped with baffle plates. These are virtually partitions 
which divide the inside of the tank into a number of compartments 
connected with each other by means of openings in the partitions 
This design affords not only a reinforced tank but one in whieh the 
mobility of contents is greatly reduced. 





Tanks embody:ng this principle of design are built by an aluminum 
welding company for the United States Government. The Government 
specifies the shape and outside dimensions and an _ aeronautical 
engineer employed by the company works out the details such as, 
thickness of material, types of joints, kind and number of baffle plates 
and the method of attaching these plates inside the tank 

This company usually follows a definite procedure in the fabrication 
of the tanks. The sheet aluminum varying in thickness from No. 22 to 


——s 


“ 





Fig. 2—Building Up Edges on an Aluminum Tank 


No. 16 guage, depending on size and use of tank, is first cut to size 
and then passed through rolls whereby ribs are rolled into the metal 
at specified locations, usually those where baffle plates are to be 
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attached. The purpose of these ribs is two-fold; first to stiffen the 
tank and second to provide for expansion and contraction which would 
otherwise distort the tank. After ribbing the material, for the body 
of the tank, it is bent longitudinally to the desired shape and the edges 
of the longitudinal seam are flanged and welded. Bending is done 
over wooden straight edges by the use of wooden mallets. Following 
the forming of the body, holes for the connections are cut and the 
connections welded in place. Some of these connections are patented 
articles. 





\I 


and Shape 


Next the baffle plates are cut and formed. This forming 
in flanging around the opening and edges and usually ribbing vertically 
through the center and around the edges. The ribs serve to stiffen the 
plates, as do also the flanges around the openings, while the edge 
flange permits pinning the baffles to the body of the tank. Next the 
baffle plates are put in place and holes drilled through their flanges 
and the body of the tank. The pins are then slipped through from 
the underside and slightly swaged to hold them in place. This method 
of securing the baffles has to be resorted to, since it is impossible to 
weld on the inside of these tanks because insufficient space and the 
obstruction caused by the baffles themselves prevent manipulation 
of a blowpipe. Straight riveted construction is not used, for such 
would prove especially inadequate in aeroplane tank fabrication 
because of the practical impossibility of obtaining a lasting leakproof 
riveted joint. The operator applies flux to the ends of the pins pro 
jecting from the tank and then directs the blowpipe flame vertically 
on each, in turn, melting it down and fusing it with the metal sur- 
rounding the hole, thus making an absolutely tight joint. Finally the 
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tank ends are flanged and welded into place. The tanks are then 
checked for length by inserting them between two angles bolted to 
a steel plate forming the table top. 

In checking lengths an occasional tank is found slightly too long 
or too short, caused by a variation in the width of the flanges. In 
the former case the flanged edges are trimmed and in the latter the 
edges are built up. Building up is an operation in which the blowpipe 
is used to great advantage. To do this the tank is stood on end, a 
special sheet aluminum flux is painted on the welding rod, and lips 
located a few inches part, are built up to the required height around 
the edges to be lengthened. These lips establish sort of a grade line 
and aid the operator in increasing the flanged edges to the same width 
throughout the periphery of the tank. 

This completes the tank with the exception of testing, which con- 








Fig. 1—Welding Edge Seams 
sists in immersing each tank for one hour in a 10 per cent solution 
of sulphurie acid, to remove any traces of flux which may be obseuring 
pinholes. When taken from the acid solution the tanks are immersed 
for another hour in clean water to remove the acid and are then 
scrubbed. Next, all openings but one are plugged and each tank is 
held under water and subjected to a certain air pressure. depending 
upon its shape and thiekness of metal. 

Besides tanks this company also manufactures a radiator used 
on the Douglas Torpedo Plane. This is built of sheet aluminum and 
drawn aluminum tubing. The sheet is cut into squares the correct 
size for heads each of which is slightly dished, after which oblong 
holes for the tube ends are eut through it. Next the tubing is eut to 
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WELDED TANKS FOR AEROPLANES 


correct length and welded into the heads. To make these we 


tubing is 


allowed to project slightly through both heads a 


welding is done from the outside. 


Among the tanks manufactured for the U. 8S. Governme 
those used on the Martin Bomber, Douglas Torpedo Plane, NW 
Plane, Navy Scout Plane, UOI-NOI Plane, Thomas Morris 


Plane, JN-4 Training Plane, and TX Army Racing Plane 


all these 1 


Ids the 
nd the 


nt are 
Raeing 


seout 


Although 


anks are thoroughly tested by the Government after re 


cept ion 


not one has ever been rejected. Further, ‘‘crash-proof’’ tanks have 
been built by covering these standard tanks with 2 ins. or more of live 
rubber and in one instance a ‘‘erash-proof’’ tank was filled and 


droppe¢ df 


rom an altitude of 4,000 ft [t collapsed but 


» welded seams held and none of its contents were lost 


ertainly 
tanks are 
absolutely 


indicative of the strength of the welded seam. Of 


OXV-acelyv 


This 1S 


course, 


not expected to stand this rough usage, but they must be 


leakproof and it is in the fulfillment of this requ 


that oxy-acetylene welding sueceeds when other methods fail 
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YOU CAN HELP THE AMERICAN WELDING 
SOCIETY AND INCIDENTALLY YOURSELF 
BY GETTING NEW MEMBERS. AN ACTIVE 
MEMBERSHIP DRIVE WILL SOON BE START 
ED, AND YOU WILL BE REQUESTED TO SE 
CURE ONE MEMBER OF THE SAME CLASS 
AS YOURSELF. LINE UP YOUR MAN NOW! 











INVESTIGATION OF SEAM WELDED RAIL JOINTS* 
By R. B. Fenr** 


The seam welding process provides a simple, easy and economical 
method of permanently connecting rails. A_ straight, continuous, 
homogeneous running surface is obtained, unaffected by any excessive 
local heating which would tend to soften rail head metal, and thus 
cause ‘“‘cupping.’’ The process, furthermore, can be carried out in 
either old or new track, and if the track is in service, there will be 
no interruption to this service, as there is nothing about the process 
that prevents its application while the track is in use. As in all 
technical processes involving many factors, close attention must 
be paid to the fundamental principles that have been established from 
earefully conducted tests and practical observations. 

During the past two vears an intensive investigation of the seam 
welded rail joint has been made along the following lines: 

I. Careful study of the functions of seam welded rail joints 
and the stresses to which they are subjected. 

II. Improvements in the joint structure and welding processes 

III. Development of a practical method for making accelerated 
tests on seam welded joints. 

[V. Comparative tests on seam welded joints in which variations 
have been made in either the mechanical structure or the 
welding process. 

This investigation has now progressed to a point where som 

definite improvements have been made in joints subjected to repeti 
tive impact loads and where it is believed that definite principles 


‘an be laid down. The marked improvements that have been mad: 

recently in the art of seam welding represent a definite step i 

advanee. Further improvements will undoubtedly be made, and 

soon as definite conclusions can be reached, the results will be made 
own, as 1n the present instance 


} 


The main purpose of this article is to present the results obta 
m recent comparative tests of seam welded joints, and to sun 
marize the prineiples, that have been definitely established ly rade 
concentrate our attention on certain fundamentals regarding ra 
joints and to enable us to interpret more readily the test data, it may 
be well to summarize briefly the principal considerations that led uy 
our comparative tests. 


GENERAL PROBLEM OF RAIL JOINTS 


In considering seam welded joints it is necessary to keep in mind 


a The track construction. 
b) The design and preparation of the joimt 
ec) The method of welding. 


[t is not our purpose to diseuss the various kinds of track con 
struction, but it should be emphasized that the support for the rails 
ought not to be so elastic as to cause excessive flexural sresses in the 
joints, nor so rigid as to produce a pronounced ‘‘anvil’’ effect, which 
would be harmful to both rolling stock and joints. 


* Presented at session of the Committee on Welded Rail Joints of the Amer 
ican Bureau of Welding and the American Electric Railway Association, Atiat 
City, Oct. 10, 1923 

** Development Engineer, Rail Welding and Bonding Co., Cleveland 
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The design and preparation of the joint and the method of 
welding it have been our chief problems. Our efforts have been de 
voted to the development of a joint which would not only function 
properly throughout the entire life of the rail, but which at th 
same time could be installed more easily and more economically than 
any other type of joint. In arriving at our conclusions as to what 
should constitute the best type of joint to meet such exacting require 
ments, we have constantly kept before us the idea that a joint 
must be ‘‘balanced’’ as regards its physical properties, method of 
nstallation, and cost. It is not necessary that the joint should excel 
n its tensile strength and its resistance to eross-bending and heavy 
impact loads, but it should have merely a_ sufficient margin of 
safety to resist the succession of stresses that are imposed upon it 
throughout the life of the rail, and at the same time it should pro 
vide a continuous, homogeneous running surface which ean be easily 
obtained in the first place, and then maintained without further 
expense. 

The design and preparation of the joint involves such factors as 
the preparation of the rail ends (under-cutting, mitering, sawing or 
milling); the size, shape and material of fish-plates; the use of 
inserts between rail ends; mutual compression of rail ends; base 
plates; staggering of fish-plates; fishing surface; number and location 
of bolts; riveting, ete. 

The method of welding the joint involves such factors as the use 
of grooves, bevels, or ledges in the fish-plates; the size, kind and 
amount of filler rod; the length and location of seams; the copper 
defining bar; amount of current; manipulation of filler rod and are; 
rate of are travel; order and direction of welding; size and kind of 
electrode; pre-heating and post-heating. 

PRINCIPAL STRESSES IN SEAM WELDED JOINTS 


The complex stresses in seam welded rail joints may be roughly 
classified as follows: 


A. Compression in: 
1. Head of rail, vertical and horizontal 
2. Fish-plate, vertical and horizontal. 
3. Seam welds, vertical and horizontal 
B. Tension in: 
1. Rail head (due to temperature drop 
2. Rail base. 
3. Fish-plate. 
4. Seam welds. 
C. Shear in: 
1. Fish-plates—vertical and horizontal 
2. Seam welds—longitudinal (due to tensile loads) and 


transverse (due to wedging action of fish-plates) 
CAUSES OF STRESSES IN SEAM WELDED JOINTS 
A. Impact, due to: 

1. Cupping, which is the result of a gap between rail ends 
and the cold-flow of rail head metal into this gap; and 
which also is the result of items 2, 3 and 4, following. 
2. Vertical compression of the metal in the rail head caused 


~ 
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by the wheel load, with a resultant difference in the 
heights of the rails at an open gap when the wheel passes 
over. 

3. Lack of uniformity in adjacent rail sections due to varia- 
tions in rolling and to poorly fitting fish-plates. 

4. Improper grinding of the joint after welding. Great care 
should be taken that the running surface of the joint be 
ground to the contour of the rail and that it be per- 
fectly straight longitudinally. If the running surface is 
ground flat in a eross-wise direction, it is obvious that a 
wheel, in passing from the normal curved contour of the 
rail to this flat surface, will produce impact, the very 
effect that careful grinding of joints is primarily intended 
to eliminate. 

5. Corrugation in rails. 

6. Flat wheels. 

7. Suddenly applied rolling loads. 

8. Anvil effect caused by a large mass of metal at the joint, 
and by too rigid support of the rail. 

B. Flexure, due to: 

1. Wheel loads on rail acting as a beam. Poor track foun- 
dations and exeessive wheel loads cause excessive deflec 
tions and flexural stresses in the joint. 

C. Temperature decrease. 

1. A 100 deg. (F.) drop in temperature of the rail below 
that prevailing when the joint was welded induces a 
tensile stress of 19,500 Ibs. per square inch in the rail, 
provided the rail ends are held in fixed positions while 
the temperature falls. This tensile load in the rail is 
transferred through the seam welds, which are put in 
longitudinal shear, to the fish-plates, which are thus put 
in tension. 

D. Localized stresses set up by: 


1. Expansion of heated metal. 

2. Contraction of cooled metal. 

3. Shrinkage of solidifying seam metal. 

4. Abrupt change in the cross-section of the rail at the joint. 


FATIGUE OF METALS 

At this point mention should be made of the phenomenon known 
as ‘“‘fatigue’’ of metals, for careful observations of joint failures 
have indicated that these failures are due chiefly to fatigue of the 
seam welds, brought about by the repeated stresses due to impact. 
Fatigue failure is that kind of failure which is due to alternating 
or repeated stresses below the ultimate strength or even below the 
elastic limit. Reeent exhaustive researches’ conducted by Dr. D. J. 
McAdam, Jr., at the U. S. Naval Engineering Experiment Station, 
and by Prof. H. F. Moore at the University of Illinois, have shown 
that steels have an ‘‘endurance limit,’’ which is that unit stress 
below which the metal can withstand an indefinitely large number of 
reversals or repetitions of stress without failure. It, therefore, becomes 
evident that the rail joint should be so designed and constructed that 
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it will withstand not only the stresses due to flexure, temperature 
decrease, welding, ete., but also the repetitions of stress due to 
impact, and, therefore, the unit stresses in the fish-plates and seam 
welds must be below the ‘‘endurance limit’’ in order that the joint 
may have an indefinitely long life. 
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Fig. 1 Diagrammatic View of Repeated \mpaci Testing Machine 














IMPROVEMENTS IN JOINT STRUCTURE 


Having before us an outline of the stresses and their causes, we 
are now in a position to consider means of minimizing and resisting 
these stresses. 

Preparation of Joint.—The most logical thing to do first is to 
insist that the joints be properly prepared. Reasonable and important 
as this idea may seem, it is surprising how often it has been neglected 
in actual track construction. In the first place, the gap between the 
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ends of the adjacent rail heads must be completely eliminated before 
the seams are welded. Wattman appears to have been the first engi- 
neer who thoroughly appreciated the importance of giving close 
attention to the preparation of the joint at the gap, and he suggested 
the idea of preventing cupping by bringing the rail ends together 
under mutual compression, thus eliminating the gap under the usual 
conditions encountered in actual service. Immediately after the seams 
are welded, the joint should be carefully ground to the contowr of the 
rail and tested by means of a 2 ft. straight edge in order to avoid 
the impact that would be caused by the passing of ear wheels over 
irregularities in the running surface or gage line of the rails. These 
matters of careful preparation of the joint at the gap and of care 
ful grinding after welding are absolutely essential to the suecess of 
welded rail joints. 


A sound basis for placing so much importance on setting up joints 
under a moderate amount of compression so that the gap between 
the rail heads is completely and permanently eliminated, is to be found 
in a very interesting series of experiments that were conducted about 
twenty-five years ago by the late J. B. Johnson, well-known authority 
on the testing of materials of construction (See Trans. A.S.C.E. Vol 
XXI, 1889, p. 203). In these very carefully conducted experiments, 
Johnson showed that wheel loads up to 60,000 pounds caused no 
measurable permanent distortion of rail head metal, because the flow 
of metal was restricted. Contrary to previous theories, it was con- 
elusively demonstrated in these tests that when steel is under com- 
pression and conditions are such that the metal has no opportunity 
for free flow, the elastic limit can reach a very high value, which 
in Johnson’s tests was apparently over 160,000 pounds per square 
inch. Such conditions for restricted flow of metal are normally present 
where a car wheel rolls on the surface of a rail, except where there 
is a gap between the rail heads at a joint. In this case there will 
be no restriction of the flow of rail head metal, and the latter will 
be cold-rolled into the gap, with the obvious result that a cup will 
be started at the place from which the metal is rolled as well as at the 
place on the receiving rail where the impact blows are struck when 
the wheel passes over the irregularity at the gap. If, however, this 
gap is eliminated by placing the end sections of the rail heads in con- 
tact by means of compression, there will be no opportunity for the 
eold-rolling of the metal into a gap. In other words, when a car 
wheel passes over the joint, the condition of the rail head metal (as 
regards restricted flow), at what was formerly the gap will be essen- 
tially the same as that of the rest of the rail head metal, and conse- 
quently there will be no tendency for the oceurrence of that most 
pernicious malady of joints known as cupping. 


As this matter of the preparation of the joint at the gap is of 
such vital importanee, brief deseriptions will now be given of some 
methods which ean be used for eliminating the gap. 

A. Milled rail ends—Rail ends should be milled and slightly 
under-eut from the bottom of the head, with burrs and other 
irregularities filed off, so that the rail heads can be abutted and 
be in contact throughout practically the entire head sections. In 
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order to insure a good, permanent contact of the rail head see- 
tions, the rail ends should be brought together under compression, 
preferably by the use of drift pins, which must remain in place 
until just before the joint is to be welded. The use of drift 
pins offers the great advantage of providing a simple means of 
maintaining the rail ends in good contact, without being dis- 
turbed by temperature changes and mechanical vibration before 
the joint is welded. 


Bb. Steel inserts—The use of inserts should be insisted upon 
whenever and wherever it is found impracticable to bring the 
rail heads together under a moderate amount. of compression, 
with resulting large area of contact. When an insert is used, 
it is, of course, unnecessary to under-cut the rail ends to insure 
contact of the rail heads without interference of the rail bases. 
The insert should be 1/32” to 3/32” thick, punched from eold- 
rolled 0.20 to 0.30 pereent carbon steel, with approximately the 
outline of the rail heads... When properly seated on the fish-plates, 
it should protrude above the head of the rail about 1/16”, so that 
it can be peened over flat.on the rail head, and then filed or 
ground immediately after the welding. It should be held tightly 
in place between rail ends by means of.drift pins as in A above. 
If this comparatively soft insert is properly installed so that 
it is actually under compression, it will be found to have the 
effect of a gasket, compensating for the irregularities in the ends 
of the rail heads, provided the latter are reasonably square (as 
first suggested for seam welded joints by Wattman and Jansen). 


In cases where it is impracticable to place a thin insert under 
compression by the use of drift pins, as, for example, in con- 
necting two sections of finished track or in placing a ‘‘dutch- 
man’’ between fixed sections of rails, it is comparatively easy to 
obtain a tight fit, and consequently a continuous running surface 
of the rail, by means of a multi-part insert. This type of insert 
consists of two comparatively soft, thin, steel inserts, separated 
by a third and thicker one of comparatively hard steel. The 
middle hard steel insert and one of the softer side inserts have 
complementary tapers so that the middle insert can be driven 
down between the two soft inserts and thus produce considerable 
compression and a fairly uniform contact over the entire rail head 
section. These inserts should have profiles as described above, so 
that they can be peened over flat on the rail head. In case the 
gap opening exceeds the thickness of this triple insert, additional 
parallel-sided inserts of the harder grade of steel may be used 
to fill up the gap and thereby enable the thick tapered insert 
to be driven down against the other tapered insert, and thus per- 
form its function by closing the gap tightly and permanently. 


The important principle to be kept before the track and welding 
foreman is that the joint gaps must be eliminated, and that if the rail 
ends cannot be abutted or prepared to give a good area of contact 
when abutted, comparatively soft and medium hard steel inserts must 
be used to take eare of irregularities in the ends of the rail and to 
fill the gap completely, with a resultant moderate amount of compres- 
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sion between rail ends to insure the permanent elimination of the 
gap. If the joint gaps are thus eliminated, there will be no tender 
for cupping to oceur, and if eupping can be eliminated, the ¢ 


eause of impact will be eliminated. As it is generally conceded 
the chief cause of joint failures can be traced to repetitive i 
stresses brought about by eupping, and as the seam welding p SS 


is free from the danger of causing the cupping which is due to ex- 
cessive local heating and softening of the rail head metal, it is 
obvious that if eareful attention is riven to the mechanical prepara- 
tion of the joint at the gap with a view to the elimination of the 
cupping which is due to open gaps, poor grinding, ete., a greatly 
increased life of joint will result. 

In assembling the joint, care should be taken not only to elimi 
nate the gap, but to clean the fishing surfaces with a wire brush 
or with a sandblast if necessary), to remove all irregularities in 
the fishing surfaces, and to draw up the bolts as tightly as pos- 
sible. In order to insure good fishing and sufficient initial vertical 
compression of the fish-plates as well as good alignment of the rails, 
no less than 4 bolts should ever be used. 

Strengthening of joint structure—In considering means of 
strengthening the joint structure, it will be of interest to determine 
the moment of inertia (I) and the section modulus (I/e) of the rail 
alone and of various sizes of fish-plates, both alone and in combina 
tion with base-plates. 


TABLE I. 
Moment of Section 
Inertia Modulus 


Section I I/e 
for base 

Se BO ge vee 48.9 17.8 
b. 2—4"xl" fish-plates, alone. cece 9.6 5.0 
e. 8Y4"x%” base-plate with b (above)... 29.1 12.8 
ON 9 20.1 
e. 414"x1", 5'4"x1” fish-plates, alone............... 21.3 7.7 
f. 9"x3%” base-plate with e@ (abOVE) nec 47.6 18.6 
g. 414"x1l4”, 5\4"x1\4” fish-plates, alone... 26.7 9.6 
h. 9°x34” base-plate with g (AbDOVE) ccceccccecsesecone 54.5 20.4 


Table I gives values for I and I/e for two common types of rails 
and for various combinations of fish-plates and base-plates with 
these types of rails. The values of I and I/e for the rail alone were 
obtained from the manufacturer’s data, the section modulus I/e 
always referring to the base, that is, to the part of the joint which is 
invariably in tension. In ealeulating the values for I and I/e it was 
assumed, for the sake of being on the safe side, that the fish-plates 
acted alone and were not aided by the head section of the abutted 
rails acting as an additional compression member. In other words. 
it was assumed that the rail heads were not abutted, and were. 
therefore, of no use as a compression member when the joint was 
called upon to act as a beam. The neutral axis for the ealeulatio) 
of I and I/e (items b, e and g) was thus assumed to pass through the 
center of gravity of the fish-plates. In the case of the combina 
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tion of base-plates with fish-plates, as in items c, f and h, the neutral 
axis was assumed to pass through the center of gravity of the com 
bination of fish-plates and base-plate, the assumption still holding 
that the rail heads were not abutted. 


These values of section moduli are particularly significant be 
cause of the fact that, although the stresses due to flexure from wheel 
loads are never serious unless the track support is inferior or the 
wheel loads excessive, their combination with impact and temperature 
stresses (due to cold weather) may give disastrous results. Further 
more, it must be remembered that one of the results of impact 1s 

increase the flexure stresses and, therefore, to increase the shearing 
stresses in the seam welds. If the joint considered as a beam is 
strengthened by inereasing the section modulus, especially at its 
middle section, there will obviously be less stress set up in the seam 
welds with the result that the ‘‘fatigue’’ life of the seam welds 
will be inereased. Consequently, there are very good reasons for 
providing means for minimizing the flexural stresses that may be in- 
duced in rail joints. 


The section modulus of joints can be increased by three methods: 

(a) Elimination of gap. 

(b) Heavier fish-plates. 

(c) Base-plates welded to the base of rail. 

Table I shows plainly, for example, that in a T-rail joint (in 
which the rail heads are not abutted), a rather large unit stress can 
be expected in the seam welds because of the comparatively low sec- 
tion modulus of the fish-plates alone (5.0 as compared with 17.8). 
It thus becomes evident that careful preparation of the joint at the 
gap will not only eliminate cupping, which is the chief cause of 
impact, but also strengthen the joint structure as a beam and reduce 
the unit stresses in the seam welds by providing an additional com- 
pression member, namely, the head of the rail, which increases very 
materially the section modulus of the joint at its middle section over 
what it would be if there was a slight gap between the rail heads 
with only the fish-plates to withstand the impact and flexural stresses. 


By the use of heavier fish-plates having sections with an eeo- 
nomical distribution of material (that is, I or channel sections), it is 
reasonable to suppose that the strength and life of the joint under 
repetitive impact will be very greatly increased. Base-plates welded 
to the base of the rail acting as tension members can also be ex- 
pected to increase greatly the strength and life of the joint, because 
the section modulus of the joint at its middle section has thus been 
greatly increased as shown by Table I. In order that the life of the 
base-plate seams may be a maximum, it is necessary that the base- 
plates be installed so as to have good contact with the bottom of the 
rail. The seam welds will then be subjected to longitudinal stresses 
only, rather than to additional vertical shearing stresses caused by 
downward pressure from the rail. 


IMPROVEMENTS IN THE WELDING PROCESS 


During the past year and a half a great amount of effort has 
been expended on the development of an improved welding process 


. 
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whieh had for its main object the strengthening of the seam welds. 
Not only must the joint be designed and welded to withstand success 
fully the impact and flexural stresses that are imposed upon it, but 
it must also be welded so securely that the direct tensile and shear- 
ing stresses induced by cold weather can be resisted without a 
marked decrease in the ‘‘fatigue’’ life of the joint. Inereasing the 


cs 
- ‘th 


Fig. 4—Welding by Process “A” 

strength of the seam welds by adding a large quantity and better 
quality of seam metal is a result that has been accoplished by what 
may be called the ‘‘hand-feeding process,’’ which will be referred to 
hereafter as Process B, as distinguished from the present Process A, 
in whieh the filler rod is laid in position. (See Figs. 3, 4:and 5). As 
implied by the expression ‘‘hand-feeding,’’ the filler rod is added 
by hand at the discretion of the operator, who uses his other hand 
for controlling the earbon are. As soon as the are is struck, a crater 
is formed between the fish-plate and rail, whereupon the filler rod is 
slowly fed in by the operator’s left hand on the side of the crater 
toward which the are advances. At no time is‘the rod advanced in 
front of the are, thus obstructing the crater and interfering with 
the proper deposition of metal. The idea is to maintain a clean 
crater of slight depth, and by a sweeping action of the are to de- 
posit are-fused metal in thin layers on the receding side of the erater, 
while the slag and other impurities are being floated off. 

In the development of this process it has been proved con- 
clusively by means of shop tests (wedging off fish-plates, ete.), chemical 
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and metallographie analyses, cross-bending tests, and repeated impact 
tests, that a combined groove and ledge preparation of the fish-plate 
for the head seams gives a marked inerease in the strength and life 
of the joint. (See Fig. 3). 

Improved results are also: obtained by reducing the current from 
300 (as in Process A) to 200 amperes and the rate of are travel 
from 4” or 5” per minute to 2” to 24%” per minute. The quantity 
of filler rod has been increased to 1%” to = of 9 32” rod per 1” of 
seam weld in the middle 8” or 10” portion of the seam. The seam 
welds are tapered off toward their ends so that only 1” of 9/32” rod is 
wed per 1” of seam weld at the end of the seams, as in Process A. 
The spacing and length of the seams have also been investigated 
with results as indicated in Fig. 3. In fact, this figure may be 
regarded as representing the best known practice in the art of joint 
welding. 





Fig Welding by Pro I 
Briefly summarized, the improvements effected by Process B are 
s follows: 
a) Much heavier, stronger, more ductile and more homo 
geneous seam welds are obtained. 
(b) Initial seam cracks are practically unknown. 
(ec) The seam welds have a much longer life under repetitive 
impact stresses. 
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d) The seam metal is more easily placed in the proper 
position. 
e) The are is more easily controlled. 


In addition to this ‘‘hand-feeding’’ Process B, some improve 
ments have also been made by double welding, hereafter referred to as 
Process AA. The usual 9/32” filler rod is laid over a seam welded by 
Process A, and then the process is repeated. A marked improvement 
in the life of the seams is thus obtained, but it is not as great as that 
obtained by Process B, presumably because of the better quality and 
positioning of metal that can be obtained by ‘‘hand-feeding.’’ It is 
important, however, to emphasize the fact that as a general rule 
Process A seams can be considerably improved by double welding 
but in cases where there is poor fusion to the rail or fish-plate during 
the first welding operation, little improvement can be expected by 
double welding. 


In addition to the development of an improved process for weld- 
ing seams, a considerable amount of time and effort has been given 
to the development of a filler rod which would produce a better 
quality of seam metal. Considerable progress has been made along 
this line and it is now possible to produce seam metal of superior 
quality, as determined by bending and impact tests, with recently 
developed coated rods. 


While on the subject of improvements in the welding process, it 
is suggested that as much joint welding as possible ought to be 
done during cool weather, for the tensile stresses usually produced by 
cold weather in a section of track in which the rail is more or less 
firmly imbedded, would then be very much reduced because the 
rail had been fized in its position at a much lower temperature than 
would have been the case had the rails been welded and the track 
paved in hot weather. It is likely that it will be found entirely 
practicable in most cases to weld a line of track in sections of several 
hundred feet (depending upon the nature of the foundation and 
paving) during warm weather and then to connect these sections by 
welding during cool weather. On at least one large property this 
practice is being followed with marked success, while on other prop- 
erties great care is taken to connect up lines of welded track, a 
portion of which may be held by paving, only during the cool hours 
of the morning, thus avoiding the very considerable expansion of 
free rails which occurs at mid-day under a hot sun. In all cases it 
is strongly recommended that the welding of joints connecting two 
lines of track, which are more or less fixed in position, be carried 
out at as low an air temperature as possible consistent with con- 
venience and the circumstances attending that particular installation. 

DECREASED WELDING STRESSES 

On account of the expansion, contraction and shrinkage stresses, 
which are set up in all kinds of welding operations, it is important 
to pay considerable attention to the relief of such stresses. In general, 
it may be stated that the local stresses set up by carbon are welding 
are of greater instensity than those produced by gas flame welding but 
of lower intensity than those produced by metal are welding. The 
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relative sizes of the metal are, carbon are, and gas flame probably 
ecount for these differences. The carbon are thus not only has the 
ilvantage of being more easily manipulated than the metal are, but 
also reduces localized stresses, and at the same time provides an 
portunity for largely relieving these stresses by means of a long, 
laring are which can be easily obtained, if desired. For example, 
has been found advantageous to pre-heat and to post-heat, for about 
en seconds, the ends of all seam welds and the adjacent portions 


the rail and fish-plates by means of a long are. This is a very 
operation, care being required only to the extent that the ar 

ist not be so short as to cause any fusion of the rail metal, nor 

so long as to be easily broken. The use of a stabilizer in the are 


welding circuit will often be found to be of considerable advantage 
this connection, and at the same time will often cause a marked 
mprovement in are stability during the actual welding operation 

The shrinkage of the weld metal during its solidification and 
subsequent cooling causes vertical tensile stresses to be set up in 
the fish-plates. A simple and effective means of minimizing these 
stresses is to bolt up the fish-plates very tightly in the first place, 
30 that a considerable initial vertical compressive stress can be set up 

these fish-plates by means of the wedging action of the fishing 
surfaces. Then, when the shrinkage of the seam metal tends to set 
ip vertical tensile stresses in the fish-plates, these tensile stresses will 
first have to balance the vertical compressive stresses before they 
an leave any residual tensile stresses in the fish-plates. 

. All seam welds should be strongly tapered toward the outside 
ends so as to give a ‘‘fillet’’ effect at the ends of the joint. In other 
words, the seam welds should be heavy in the middle of the joint, and 
should taper off (in quantity of weld metal) toward the ends, with 
practically no penetration of the rail at the end of the seams. In 
the ease of the base seams, care should always be exercised to obtain 
is little penetration as possible throughout the entire length of the 
seam weld. It is never necessary to obtain more than enough pene 
tration to assure a good area of fusion, and every effort should be 
made to obtain this area of fusion rather than deep. penetration of 
the rail. 

Staggering the seams, top, bottom, and sides, as first suggested by 
Jansen, should be followed as far as practicable, so that no two 
seams end in the same vertical plane, thus producing a ‘‘fillet’’ effect 
when the jomt acts as a beam. The head seams should not extend 
is far tongitudinally as the base seams, and when new fish-plates are 
rlered, it is strongly recommended (as also first suggested by 
Jansen), that these plates be staggered about 2” longitudinally with 
respeet to each other. When base-plates are used, the base-plate seams 
should be staggered with respect to each other, and should extend 
between tne spike holes, which should also be staggered. See Figure 

It would be better, of course, not to have any spike holes in 
the base-plates. 

Interrupting the base seams (or skipping the gap, as it is fre 
quently referred to) was first suggested by Lincoln, and is strongly 
recommended for minimizing welding stresses and for retaining the 
maximum strength of fish-plates at that part of the joint which is 
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subjected to the maximum impact and flexural stresses. Very con- 
elusive experiments, to be described later, strongly emphasize the 
importance of skipping the gap at the base for a distance of 2” to 
8” depending upon the length of the fish-plates. 

The order of welding the seam should be governed by the prin- 
ciple that the finished joint, when eold, will tend to be coneave toward 
the side (or top or bottom) on which the seams were welded first. 


















Azad scam, 
defining bar 
inverted 


Fig. 6—Preparation for Process “AA” (Double Welding) 





The aim should be to have the welded joint slightly high at the 
middle, that is, to have it convex rather than coneave, so that by the 
time it has been carefully ground, it will be flat and not concave, 
which it would become if it were flat before grinding took place. 
Consequently, it will generally be found best to weld the base seams 
first only in those cases where the gap between the rail heads is not 
as tightly closed as it should be, so that the welded joint will be 
slightly high, instead of low, at the gap, but when the gap is 
properly’ eliminated (as should always be the case), the head seams 
should be welded first, thereby increasing the compression and area 
of contact between the rail heads. In some cases it may be desir- 
able to weld one head seam first, then the opposite base seam, then 
the other head seam, and finally the other base seam. In all cases, 
a 2 ft. straight edge should be the guide in determining the best 
order of welding, for if it is found that the finished joint is usually 
slightly coneave on top, the imitial preparation of the joint and the 
order of welding must be so altered as to produce a slight convexity of 
the joint on the running surface after welding and before grinding 


ADVANTAGES OF CARBON ARC PROCESS 
It will be noted that the tests deseribed in this article deal only 
with carbon are seam welding. It may be appropriate at this point 
to emphasize our reasons for concentrating most of our efforts on ear- 
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bon are welding rather than on metal are welding of rail joints. 
From careful observations both in the laboratory and in the field 
we have concluded that the carbon are possesses the following impor- 
tant advantages over the metal are for the welding of joints 


(a) The carbon are is more easily manipulated than the 
metal are. 
(b Carbon are welds can be obtained under conditions of 


rust and seale which would never produce suecessful 
results when the metal are is used. 

ce) The operator can easily see the crater formed by the 
earbon are, and after a little experience can judge the 
amount of fusion and quality of weld obtained. 

(d Loeal welding stresses are not only lower in intensity, 
but they can be largely relieved by the simple opera 
tion of pre-heating and post-heating with a long ear 
bon are. 

(e Less time is required for depositing a given amount 
of metal. 

(f The molten seam metal can be ‘‘puddled’’ and thus a 
very good opportunity is offered for improving the 
quality of seam metal by the use of special fluxed filler 
rods. 

¢) The seam metal produced by carbon are welding 
is practically devoid of over-laps and oxide layers 
DEVELOPMENT OF METHOD OF TESTING JOINTS 
It is one thing to make improvements in the joint structure, 

as determined by mechanical principles of design, and to make im 
provements in a welding process as determined by simple laboratory 
experiments and ordinary shop tests, but it is quite another thing to 
back up such improvements by means of tests which produce results 
similar to those obtained in actual service. For instance, chemical 
and metallographic analyses of the seam welds, wedging off fish-plates, 
cross-bending tests of welded joints, and compression-shear tests of 
seam welds, gave strong evidence of the advantages of Process B 
for welding joints, but it must be admitted that none of these tests 
gave results as regards failures which were anything like those known 
te oceur in service. Consequently, a great deal of attention was 
given to the devising of a method of testing which in a comparatively 
short period of time would produce failures of joints similar to those 
which are found in actual practice. 

Careful consideration of the stresses to which a seam welded 
joint is subjected, impressed our engineers with the thought that 
above all things a welded joint had to withstand repeated impact 
stresses, combined with the direct tensile and shearing stresses, whicl 
occur during cold weather. In fact, we went so far as to design and 
prepare plans for a rail joimt testing machine which would put 
joints under a total tensile load of 200,000 Ibs. (or less), and at the 
same time provide a means of delivering repeated blows on the joint 
at or near the gap. The joint was to be supported so as to give the 
usual beam effect. 

On account of the delay that would have been caused by the 
building of this testing machine, it was decided to eliminate, for the 
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time being, the tension feature, and to utilize only the repeated 
impact method of testing. Accordingly, a No. 2 Automatic Drop 
Press of The Standard Machinery Company (Auburn, R. I.), was 
obtained and adapted to use as repetitive impact rail joint testing 
machine. Fig. 1 gives a diagrammatic arrangement of this machine 
and of a joint under test, while Fig. 2 is a photograph of the 


machine as installed. The principal data concerning this drop 
press are as follows: 
ER een 250 lbs. 
og re 2450 lbs. 
Distance between UpTightsn.cccceccccssscccseeessseeeeeenseees 13 in. 
a a: a 36 in. 
Drop acttially used Im all tests eccccccosssssseccseeessee 10 in. 
Blows per minute (for 10 in. drop) wn 60 


The hammer is operated by means of an automatic roller cluch, 
which causes the hammer to be raised to a pre-determined point. It is 
then suddenly released and allowed to fall freely without any retard 
ing force except that due to friction of the guides, pulley shafts, 
and the small but constant foree required to accelerate the compara- 
tively small mass of the belting, pulleys and shafts. The energy 
delivered at each blow is thus practically constant in magnitude. 

The energy of the blow, which is approximately 200 ft.-lbs., and 
its point of application, which is 2 inches from the gap, are based 
on the results obtained by Mellraith in his lead insert tests of the 
blow delivered by passing car wheels. 

It will be noted in Fig. I that the joint is supported on a strip 
of \Y%” leather, rather than on two supports arranged to give a beam 
effect. Naturally, on account of the cushioning effect of the leather, 
there is a slight beam effect when the joint is struck by the falling 
weight. It was intended originally to support the joint as a beam, 
but limitations of space prevented us from making the necessary 
mechanical arrangements. However, the tests that have been con- 
ducted thus far with the arrangement as shown in Fig. 1, have been so 
satisfactory as regards the obtaining of comparative data on various 
joint structures and welding processes, that no attempt was made to 
support the joint as a beam for the tests reported in this article 

From:the very start this repeated impact testing machine pro- 
dueed failures in joints which were similar to those observed in 
actual service, but on aceount of the severity of the test the seam 
failures occurred withiu a comparatively short length of time and thus 
enabled us to verify such improvements as we thought had been 
made in the structure of the joint and in the welding process, and 
to make still further improvements. In other words, our rail joint 
testing machine provided a means not only for making accelerated 
comparative tests but for making accelerated progress in the develop- 
ment of seam welded joints. 

This repeated impact testing machine has been running almost 
continuously day and night, for many months, and a large amount 
of data has been obtained on many joints. Several series of tests 
are in progress and other series have been discontinued temporarily 
on account of the lack of time. 
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Such series of tests as permit of the drawing of definite con 
clusions will be presented in the following pages. At this point it 
should be emphasized that the outstanding features of the mat 
ters that have been brought up in the previous discussion are being 
eorroborated by these impact tests, which,, as far as we know at 
present, come the nearest of any tests to producing results similar 
to those obtained in practice. 


REPEATED IMPACT TESTS 

In conducting the following series of repeated impact tests o1 
seam welded rail joints, it was first of all recognized that on account 
of the large number of variables involved in welding and in fatigue 
testing, the results could not be expected to be as consistent as thos: 
obtained from simple tests on simple structures and processes. Every 
effort, however, was made to maintain all essential variables as nearly 
constant as possible so that the results could at least be classified 
good, bad, or indifferent : 


as 


The following general conditions prevailed throughout the tests: 
(a) All T-rail used was 6”, 100 lb. ARA Standard, Type A 
(b) <All grooved rail was 7”, 122 lb. AEREA Standard, 
Class B. 
(ec) Fish-plates for T-rail were 24” x 1”, 0.15 to .25% car 
bon, hot rolled steel. 
(d) Fish-plates for grooved rail were 24 x 1” or 24 x 14%” 
as specified in the test—the same kind of steel as in ec 
(e) Base-plates for T-rail were 8” x 24” x %”, machine 
steel. 
(f) Base-plates for grooved rail were 9” x 30” x %", 
machine steel. 
) The total length of test joint was approximately 32”. 
) Four 1l-inch diameter bolts were used and were spaced 
6” apart. . 

(i) All the bolts were removed after the joint was welded 
and before it was tested. 

(j) Careful observations were made about once every hour. 
The position and length of all cracks and both seam 
welds and fish-plates were noted, as well as the total 
number of blows as indicated by a Veeder counter. 

General conditions for Process A.—The regular procedure for the 
Standard R. W. B. Process was followed: 

(a) Grade 10 filler rod 9/32” diameter was used. 

(b) The fish-plates were either flush with the head of the 
rail or had a Y%” to 3/16” ledge, as noted in the in 
dividual tests. 

(ce) Current—275 to 325 amperes. 

(d) Are length, about VY” 

(e) Rate of are travel, 4” to 6” per minute 

(f) Flux—none. 

(g) Regular equipment. 

(h) Same welding operator for all joints. 

The general conditions for Process B were as follows 
(a) Grade 10 filler rod, 9/32” diameter (except as noted 
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about 2” of this rod were used to 1” of welded seam. 
(b) All fish-plates for Process B were provided with a 
combined ledge and groove, similar to that shown in 
Fig. 3, for the head seams. 
(ec) Current—200 to 250 amperes. 
(d) Are length—about y”. 
(e) Rate of are travel—2” per minute. 
(f) Flux—none. 
(g) Regular equipment, except that a special Process B 
light welding handle was used instead of the Regular 
Process A handle. 
(h The same operator welded all Process B joints up to 
No. 31, when he had to leave for work on the road: 
another operator welded all the other Process B joints. 
General conditions for Process AA (double welding).—These were 
the same as for Process A, with the following exceptions: 
(a) The fish-plates had a 3/16” ledge combined with a slight 
bevel for the head seams. (See Fig. 6). 
(b) The regular head seam defining bar was used for the 
head seams but it was turned upside down so as to pro- 
vide a better dam for the seam metal. (Fig. 6). 
(¢) Two seams were welded by Process A, one seam on 
top of the other, the rod being laid in place in each case. 
In all cases careful observations were made of the essential 
variables involved in the welding of the joints so that the repeated 
impact tests could be maintained on a comparative basis. 


RESULTS OF REPEATED IMPACT TESTS 

Tables Il to VIII represent the tabulated results of the series 
of impact tests which have been brought to a point at which definite 
conclusions may be drawn. 

For Table II the following explanations will serve to amplify the 
meanings of those columns which may not be entirely clear from a 
glance at the table itself. 

Col. 3 refers to the process used in welding the joint: 

A, for the regular process in which the filler rod is 
laid in place; AA, for the double welding process as pre- 
viously described; and B, for the improved process in 
which the filler rod is fed in by hand. 

Col. 4 gives the notation concerning the amount of compression 

between rail ends. 

In the eases marked ‘‘no’’ it is to be understood that 
the rail heads were merely abutted without any compres- 
sion or that there was an actual gap between the rail ends 
as further noted in Col. 20. In the cases marked ‘‘high’’ 
a 50-ton serew jack was employed to compress the two 
sections of rails, while the fish-plates were being welded. 


The ends of the rails were carefully milled so that a good 
contact area under very high compression was thus : 
obtained. 


In the eases marked ‘‘low’’ the mutual compression 
of the rail heads was purposely made comparatively low 
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in order to demonstrate its effect on the life of the fish 
plates. The low compression was easily brought about by 
means of the multi-part insert, in whieh the middle 
wedge-shaped part was driven down nearly all the way 
with the four bolts in the joint very tightly drawn up 
The middle bolts were then slightly loosened (and then 
tightened) so as to relieve excessive tensile stresses induced 
in the fish-plates by the wedging action of the tapered 
inserts between the rail heads, and then the middle tapered 
insert was driven all the way down. 

Col. 5 refers to the total length of welded seams in the entire 
joint 

Col. 6 gives the total number of blows that occurred before the 
first seam crack appeared. 

Col. 7 gives the location of the first seam crack 

B—for ‘‘base’’; H—for ‘‘head’’; N—for ‘‘north’’; 

S—for ‘‘south’’. 

Cols. 8, 9, 10 and 11 give the total inches of cracks in the welded 
seams of the fish-plates at 25,000, 50,000, 100,000 and 
200,000 blows, respectively. 

Cols. 12, 13, 14 and 15 refer to the seam welds of the base-plates, 
when they were used. 

Col. 16 gives the total number of blows struck before a crack 
started in a fish-plate. 

Col. 17 and 18 give the number of fish-plates cracked at 50,000 
and 200,000 blows, respectively. The slightest sign of a 
erack was counted as a fish-plate failure. 

Col. 19 gives the total number of blows delivered during the test. 
The length of the test was governed entirely by the per 
centage failure of the joint, the aim being to run all joints 
long enough so that they eould be compared at 50% failure 
or less. 

Col. 20 gives diagrammatic sketches of the joints with additional 
information concerning their distinguishing features. 

The averages in Table II obviously include all the 
joints under a single group number. 

The figures in parentheses represent the total number 
of blows, inches of seam eracks or number of cracked fish- 
plates, as the ease may be, at the end of the tests. For 
example in Joint 51, the maximum number of blows was 
47,600, but in Col. 9 for 50,000 blows appears the figure 79 
in parenthesis (79) indicating that at 47,600 blows the 
total inches of seam cracks were 79 and that this figure 
was assumed in averaging this joint along with the others 
at 50,000 blows. 

In Table LII are found data similar to those appearing in Table 
Il, but for the base seams only, in order to bring out the relative 
merits of Processes A, AA and B. 

Table IV is similar to Table Ll except that it applies to 122 lb 
rail only. 

Table V Col. 4 refers to the distance between the welded base 
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seams. The beneficial effect of skipping the gap in welding base 
seams on the life of the fish-plates is brought out by this table. 

Table VI gives the total length of seam cracks at the end of the 
test and also the location of the initial seam cracks, for T-rail. 

Table VII gives the same data for grooved rail. In this table the 

G’’ refers to the grooved side; thus H G § refers to the head seam 
f the grooved side of the joint south of the gap. Referring back to 
Mig. 1, one ean always determine whether or not the crack started 
on the side of the joint that was hit by the hammer. 

Table VIII is a summary of the principal impact test data. The 
headings are self-explanatory except for Col. 4, ‘‘S. G. Base’’ which 
means skip-gap base, that is, the distance between welded seams as 
in Col. 4 of Table V. This table will be more fully explained under 

Diseussion of Results.”’ 


DISCUSSION OF RESULTS 

In Table Il joints 19 and 24 show very forcibly what may be 
expected when the joint has a high section modulus, for in this ease 
the ‘‘joint’’ consisted of a continuous rail to which were welded 
4” x 1” x 24” fish-plates as in a regular joint. In other words, there 
was no gap, and the section modulus was, therefore, very high, being 
due to both the rail and fish-plates. 

The joints in Groups 3, 4 and 5 are typical of the results to be 
expected from Processes A, AA and B, respectively. 

The joints in Group 6 indicate that with milled rail ends and very 
high compression, such as is obtained by means of a 50-ton serew 
jack, there is a comparatively small amount of seam cracking up to 
50,000 blows but an excessive amount of fish-plate cracking, which is 
due to the faet that after the seams are welded and the pressure 
caused by the serew jack is releasel, the fish-plates must withstand the 
reaction due to the high compression, and they are thus put under 
tremendous tension. The result is that the high tensile stresses thus 
induced combined with the impact stresses induced by the falling 
250 lb. weight cause comparatively early fatigue failure of the plate. 
The seam welds in the joints were undoubtedly very highly stressed 
in longitudinal shear, and if the plates had not failed so soon, the 
seam welds might have shown a comparatively early failure. It was 
likely, however, that the comparatively solid beam effect produced by 
this very high compression minimized the impact stresses with the 
result that the seam welds had a considerably longer life even though 
they were certainly under ¢onsiderably higher longitudinal shear than 
in the cases where there was low or practically no compression of 
rail ends. 

Joint No. 74 constituting the only one in Group 7 was included 
in this table along with those in Group 8, for the purpose of in- 
dicating the dfferences in the life of the fish-plates caused by low 
and high compression of the rail ends. There can be no doubt from 
results in Group 6 that if the rail ends are put under compres- 
sion in such a way that the fish-plates are put under excessive ten- 
sion after welding, the fish-plates will have a relatively short life. 
However, if the rail ends could be put under high compression with- 
out causing the fish-plates to be put under excessive tension, an ideal 
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condition would result, for the tensile stresses due to cold weather 
would first have to compensate the compressive stresses already in 
the rail and there would be a much less net tensile stress, if any, 
in the rail and fish-plates during cold weather. When two fixed sections 
of track are connected and a double wedge insert, toggle action, or 
other device, is employed for putting the rail ends under initial 
compression, the fish-plates will obviously not be required to with- 
stand the high tensile stresses which would occur when one or both 
rails are free to move endwise. 


Another series of tests now in progress but incomplete, and, 
therefore, not recorded in this article, indicate very conclusively 
that when drift pins are used to obtain the initial compression be- 
tween rail heads, no excessive initial tensile stresses are brought 
about in the fish-plates, and the latter have what may be considered a 
normal ‘‘fatigue’’ life. In other words, all our. repeated impact 
tests of joints show conclusively that the methods we have employed 
for making up the kind of joints which we recommend, give the 
best balanced results, as regards continuous, homogeneous running 
surface of rail, endurance of seam welds, and endurance of fish-plates. 


Groups 9 and 10 illustrate forcibly the improvement in the life 
of seams and fish-plates that can be effected by increasing the sec 
tion modulus of the joint at its middle section by means of base 
plates. It is to be noted that Process B joints with base-plates were 
considerably better than Process A joints with base-plates, as was 


to have been expected from the results previously referred t it 
is also to be noted that Process A joints with base plates were better 
than the Process B joints without base-plates, indieating— th 
marked improvement in the life of joimts, especially 100-lb. T-rai 
joints, that can be brought about by the use of base-plates. T! 

sult, however should not be econstrued as a recommendatio tnat 
Process A with base-plates should be used in preference to Process b 
without bass plates, for the inherent characteristics of Process B su 
is better are control, more effectively positioned seam welds, heavier 
stronger and more homogeneous seam welds, etc., make this process 
n general, more reliable than Process ‘‘A Furthermore, unless 


the welding of the base-plate seams by Process A is very carefully 
carried out, the base-plate seams under repeated impact would fail 
prematurely; and then, of course, the effectiveness of the base-plates 
would be lost. In this case, the Process A joints with base-plates 
would be inferior to Process B joints without base-plates. It is to be 
noted further that the base-plates in the Process A joints failed 
rather rapidly, whereas those in the Process B joints were practically 
intact at the end of a long test. 

In Table III the data for the base seams of Process A, AA and B 
indicate that Process AA is considerably better than A, while B is 
still better than AA. Good results also were obtained for double 
welding of the head seams but the series of tests involving the double 
welding of the head seams is incomplete and, therefore, is not being 
submitted at this time. The greater reliability of Process B should 
always be kept in mind when making comparisons between Processes 


AA and B. 
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Table IV indicates what may be expected in welding a 122 Ib. 
7” grooved rail. The fish-plates of the joints in Group 14 were 1” 
thick, while those in Group 15 were 1%” thick. The improvements 
made in Group 15, namely, Process B welding, heavier fish-plates, 
new filler rod and the use of base plates, as distinguished from Group 
14, with Process A welding, lighter fish-plates, regular filler rod and 
no base-plates, give a foreeful argument for strengthening the joint 
strueture and improving the welding process. 

Table V shows that welding stresses in the fish-plates can be 
minimized by interrupting the base seam welds, that is, by skipping 
the gap, with the result that the fish-plates have a much longer life 
under repeated impact. 

._The totals in Table VI for T-rail indicate that the seam 
failures are quite equally distributed throughout all the seam welds, 
but that there is a tendency for the first eracks to appear in the 
base seams rather than in the head seams. 

In Table VII for 122 lb. grooved rail, there is a marked ten- 
dency for the first cracks to appear in the head seams, when no base- 
plates are used; otherwise, in the base-plate seams. In all cases, 
there was very little cracking of the base seams of the fish-plates. 


SUMMARY OF RESULTS 

On aceount of the pioneer nature of. these tests and also on ac- 
eount of the lack of a standard with which welded joints may be 
compared, it is not possible to make any definite numerical caleula- 
tions of the relative merits of welded joints as regards their ‘‘ fatigue’ 
life in service. However, a rough idea may be obtained regarding the 
relative merits of welded joints, as tested under conditions deseribed 
above, by referring to Table VIII, which is a summary of the chief 
results appearing in the previous tables. 

In Cols. 11 to 16 an attempt has been made to place the final 
results of our impact tests on a numerical basis. The method adopted 
is subject, no doubt, to many criticisms, but it at least has the merit 
of classifying in a very pronounced way the various types of joints. 

In determining the so-called seam efficiencies shown in this 
table, the total length of seam cracks (as far as any cracks could be 
observed: externally) was subtracted from one-half the total length 
of seam welds, and the result divided by one-half the total length 
of seam welds. The seam efficiency was thus based on half the length 
of seam welds rather than on the total length of seam welds because 
of the fact that in case half the total length of seam welds should 
fail on one side of the gap, the joint should obviously be a total 
failure. Actually, however, the seam failures in the joints were quite 
equally distributed on both sides of the gap, as can be seen in the 
summary at the bottom of Table VI, but in Order not to favor the 
joint, the worst condition was assumed, namely, that the seam fail- 
ures all occurred on the same side of the gap. 

It was further assumed that as soon as the fish-plate showed an 
initial erack, the joint was half destroyed. On this basis Cols. 13 
and 14 of Table VIII show the average fish-plate efficiencies at 50,000 
and 200,000 blows, respectively. The last two columns give figures 
which represent a rough measure of the value of the joint at 50,000 
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and 200,000 blows. It will be noted that each of these figures is that 
seam or plate efficiency figure which was the lower one at that par 
ticular number of blows, for naturally a joint could not be stronger 
than its weakest part. Of course, the basis of comparison was only 
irbitrarily assumed at 50,000 and 200,000 blows for the purpose of 
illustrating the method of making the comparisons and also to 
classify in a rather pronouneed way the various classes of joints 
tested At present we have no positive means if knowing whether 
he most important conelusions are to be drawn from the relative 
numbers of blows at which the initial seam cracks occur, or whether 
the relative efficiencies of the joints at 50,000, 100,000, 150,000 or 
200,000 blows should be given the greater weight. However, it seems 
to be entirely safe to conclude that a joint which will develop later 
itial cracking of seam welds and have better efficiency at a given 
number of blows when subjected to the severe conditions of our 
repeated impact tests, will be the better joint under actual service 
mnditions, 

From the figures in Cols. 15 and 16, supplemented by the data 
or 100,000 blows as given in the previous tables, the following types 
of seam welded joints are listed in their order of merit: 

Group 15—Proe. B, 122 lb. grooved, 14%” fish-plates, base- 
plates 

Group 10—Proc. B, 100 lb. T-rail, 1” fish-plates, base-plates 

Group 9—Pree. A, 100 lb. T-rail, 1” fish-plates, base-plates 

Group & Pree. B, 100 Ib. T-rail, 1” fisl plates, no base-plates. 

Group 4—Proe. A & AA, 100 lb. T-rail, 1” fish-plates, no base 
plates 

Group 14—Proe. A, 122 grooved rail, 1” fish-plates, no base- 
plates 

Group 3—Proe. A. 100 lb. T-rail, 1° fish-plates, no base-plates 

As pointed out previously, the listing of Group 9 (Process A 


with base-plates) above Group 8 (Process Bb without base-plates) 1s not 

be construed as a recommendation for the Joint typified by Group 9 
n preference to the joint typified by Group 5, for the reason that 
the greater are control and greater relibility of the welds made by 
Proeess B may otter plaee the  oints ! Group B ibove those lh 
rroup 3 

A general view of the joints that have been tested will serve to 
classify them roughly into two groups: in one, the fish-plates had 
the shorter life, and in the other, the seam welds had the shorter 
fe Process B characterizes the former group, and Process A, the 
atter In truth. it ean be said that the welding process has been 
mproved to such an extent that the life of the joint 1s now dependent 
ipon the life of the fish-plates, rather than upon the hfe. of seam 
welds, as was formerly the case; and further, that by relieving the 
tresses at the middle of the fish-plate and by increasing the section 
modulus of the joint at its middle section, the life of the Joint as a 


whole has been greatly prolonged. 
CONCLUSIONS DERIVED FROM REPEATED IMPACT 
TEST DATA 
1. The mechanical structure of a seam welded rail joint ean be 
strengthened and the fatigue life of the joint greatly prolonged, by 


fe eet 














52 JOURNAL OF THE A. W. S. | January 


increasing the section modulus of the joint structure as follows: 

(a) Elimination of the gap between rail head so as to produce 

the effect of an integral rail head. 

(b) Heavier fish-plate sections. 

(ce) Base-plates welded to base of rail. 

2. The seams welded by Process B are very much superior to 
those welded by Process A; those welded by Process AA lie between 
these extremes. 

3. The ‘‘fatigue’’ life of the fish-plates is materially increased 
by ‘‘skipping the gap’’ when welding the base seams. 

4. Seam cracks invariably begin at the center of the joints and 
progress toward the ends. 

5. Repeated impact tests, such as those deseribed in this report, 
produce failures of seam welded joints similar to those found in 
actual service, and may therefore be considered as having more 
value than any tests thus far devised for testing seam welded rail 
joints. 


GENERAL SUMMARY OF PRINCIPLES 

As a result of this investigation of seam welded rail joints 
which has been carried on in both laboratory and field, the follow 
ing principles can be definitely laid down as underlying the best 
known practice: 

1. The gap between rail heads must be completely and perma 
nently eliminated by bringing carefully prepared rail ends together 
under mutual compression. 

2. The strength of the joint considered as a beam must bi 
adequate, that is, the section modulus of the joint at its middle see 
tion must be of the same order of magnitude as that of the rail 

3. The fish-plates should have not only good fishing surfaces 
but also the proper shape and size of groove for the welding of th 
head seams. 

$. The carbon content of the fish-plates ought to be betwee 
0.25 and 0.35%. 

). The fish-plates should be drawn up very tight by means of 
four bolts. 

6. The welding of the seam is best carried out by means 
the carbon are, using the hand-feeding process (Process B). 

7. The copper defining bar is absolutely essential for obtaining 
the best head seam welds in the easiest and most reliable manner. 

8. Pre-heatnig the ends of all seams by means of a long are 
prevents excessive chilling of the weld metal and the formation of 
hard, brittle constituents. 

9. Post-heating the ends of all seams by means of a long are 
tends to relieve welding stresses. 

10. Interrupting the base seams at the middle of the joint in- 
creases materially the ‘‘fatigue’’ life of the fish-plates. 

11. Staggering and tapering the seams toward the ends of 
fish-plates is effective in producing a ‘‘fillet’’ effect at the ends of 
the joint. 

12. Staggering the fish-plates likewise is effective in producing 
a ‘‘fillet’’ effect. 

13. The order of welding seams should be such that the welded 
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after cooling is slightly high (convex) rather than flat or cor 
ve In general, the welded joint after cooling tends to be concave 
ward that side, or top, or bottom, on which the seams were welded 
14. Immediately after welding, the joint should be carefull: 
ind to the contour of the running surface of the rail. A two-foot 
ight edge should allow no convexity or concavtly The running 
f 


On aceount f the large number of different conditions unde 
hich seam welded joints are being installed, no attempt can be made 
it this time to give a standard method of installing such joints. Each 

of conditions must be given indivdual study, to determine the 
ecessary details of installation, but the final recommendations should 

based upon a consideration of the foregoing principles. As soo 


is the fundamental principles involved in the seam welding of joints 
become more generally known, it is hoped that a serious attempt can 
be made to standardize the practice as regards rails, fish-plates, weld 
ng process and equipment, and thus effect still greater savings in the 
ist of rail joints. In any event, there is no doubt that seam welded 
joints ean now be installed easily, economically and permanently, and 
that for all practical purposes a continuous, homegeneous, running 
surface of the rail can be readily obtained, and then maintained with 
it further expense. 
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TABLE Vv | 
EFFECT OF INTERRUPTING BASE SEAMS ON FISH PLATE FAILURES | 
BASE 
GRouP Ljowrr| PRU- |SEAM| PLATE | ToTAL 
NO | NO |CESS | NOT |CRACKS| BLOWS 
WELDED] STARTED COMPRESSION | 
16 | 35 AAA | © | 22,500] 24,400 HIGH 
38 
17 | 36 jAwal| 2 | 71,000] 92,500 HIGH 
39 
18 | 10 | B | O | 67,400] 100, 000 Low 
1 
1¢ |16 | B | 2 | 93,200/|125,800 Low 
17 
20 | 75; 8 | 8 |115,000 | 159, 000 Low 
76 
TABLE vi 100L8 T RAIL 
SEAM CRACKS AT END OF TEST.—(LOCATION OF INITIAL CRACK INDICATED BY *) | 
grovr|omT|PRO-| HEAD SEAMS | GASE SEAMS [BASE PLATE SEAMS|Tomm | MAXINUM 
MO | no jess [Nie [St TNRISA [nt [St PNR TSR TNL TSU TNR TSR forms] Bows — 
19} ALO | ae ie i si ol wpa im) sd 48 | 302,000 | 
2) 2¢| Bist |s1 | o | o| 65, 95 o | o _| 26 | 361,000 | 
3} 3} Al Slo! 2] 0/0/35 %4] 3 12 | 138,600 | 
2| Alo} o/|o Oo; 1/11 | 65] 0 | 19 | 127,000 
Si} Alii [44 | 40 | BS) 44 | 191") 44 «L418 79 | 47;600 
6) Al" | 2 | 0 j1®/| 0 }** -5| 45 37 | 77,100 
13; A| oO S| 13)}0/ 1 | 454 45) 4 13 | 133,000 
- | 52 Alst_ jaf i119 |] O39 [a1 i ss*) ga] | i277 | 75,000 
BASE } T | * 
a| 60\AA|a | 4| 4 «| 7 | 10] as) 65 53 | 163,500 
631a4 |1a5| 4 3s} 7/ 5/4 | 2 | 5* a1 | 134,400 
——__}-—___ +—_}_ 4———___4—_} = —}- BF ee — . 
5| 0; BIO |OlTOlO;|O;|olol;o © | 85,000 
1); 6;0/;/0;1)0) 2% 0 | 25) Ss 44 | 115,000 
%6/ BJO} o}/o0/O)}35/ 2" 5/1} 6 | 160,000 
17} Blo | o +5, 2 See Se 4 | 91,500 
61'34; Ajo |;|o;co} 5 0 5,0} 0 | 1 59, 000 
37; Ajo |o0|}|0/0; 1*!o © | 2° 3 | 43,200 
MN} AIO 10/0/90 ;/0/}0 0} 15] 1 37,000 
35|AA}1 | 2/0/90 /0)0) 0; 15 5 | 34,200 
BBiAA}45'2,',2, 2/;0/0°,0/0) 8 | 22,500 
36|AA'O | S* | 3 Sisleleial 8 | 95,000 
? 
solaali| ii 3lolojololo| __ | | 90; 000 _ 
7| 74) Alii | 41 | 6 | 11 3 jo | 5 jij ___-]66 | 130,000 
@|72| Bio atulelelol me 1S | 142,000 
75; B10 | o/ 1 1}; O}1*) 1] 4* 18 | 180,000 
mi B/ituli0|/Si4aiae*ialo| 5 27 | 169,000 
77| Bl10 | o | 1 wiisio|3io 37 | 128,000 
ve; Biejeiéeéj/o}/sa/}/6/}sai3| 49 | 130,000 
9' B'ALOlo;l6é/;|o}] 2/5 | 2] 9/17] 11] 14 | 44 [eB | 181,000 
221/AlO }]o/]sj2] .5) 6] 2 | 3] 11 | 19] 11 | 5 |S? | 163,000 | 
10/25) B/o |11 | a5] ts} 0 | 5 | 25} 6 | 5 | 1 | © | © [41 | 226,000 | 
2; 8iofeziwiojezij2jotinjo|oj}2io 31 268,000 | 
TOTALS 107 90 122 75 76 125 78 114 27 23 24 16 879 
NORTH — 229 156 51 
SouTH ————_ 16s —__________. 23 —_—__ ——- 39 
Tae t 2 2.8 FS 8 ceUe. j 
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Current Welding Literature 


A New Field for Oxy-Acetylene Welding, Industrial Gases, London, Sep- 
tember. 1923 

Arce Welder, Pacific Coast Alternating Current, Western Machinery World, 
Oct., 1923. Vol, 14, pp. 324-5. 

Are Welding, Application of to Ship Construction, E. H. Ewertz, Marine 
Engineering and Shipping Age, Oct., 1923, Vol. 28, pp. 625-30 Camparison of 
cost and percentage of saving obtained by using welded instead of riveted 
joints. 

Are Welding, Application of to Steel Ship Construction and Repair, A. G 
Bissell, Marine News (Oct., 1923), Vol. 10, pp. 67-8 

Are Welding Apparatus, J. Caldwell. Welding Engineer, Vol. 8, Dec., 1923, 
pp. 25-28. Direct current single welders, alternating current sets, welding 
circuit regulators and copper, brass and bronze welding 

The Autogenous Welding of Sheet Aluminum by the Oxv-Acetylene Process, 
A. Eyles, Machinery, Vol. 22, pp. 822-25 Aluminum welding fluxes, welding 
material, preparing the metal for welding, the power of blowpipes, execution 
of sheet aluminum welding, examples of sheet aluminum welding, treatment 
of sheet aluminum after welding. 

Bronze-Steel Welds, Geo. F, Comstock, Iron Age, Vol. 112, Nov. 22, 1923, 
pp. 1381-2. Variations in microstructure with rods of different composi- 
tions—peculiar hehavior of phosphorus 

Electric Welding in Railway Shops, J. St. Cere, Railway Journal, Vol. 29, 
Dec., 1923, pp. 30-1. 

Electric Welding of Frogs and Crossings, H. R. Pennington and R. E 
Kinkead, Railway Purchases and Stores, Dec., 1923. 

Electric Welding of Rails, Tests on. Quelques essais de soudure elec. 
trique des rails. J. Schopfer, Ind. des Tramways, (Sept., 1923), Vol. 17, 
pp. 328-333. 

Failures in Aluminum Welding, D. Richardson, Acetylene and Welding 
Journal, London, Nov. 19, 1923. 

Gas Welding Safety Rules, J. M. Meadowcroft, Buddgette, Vol. 8, Dec. 
7, 1923, p. 5. 

Health Hints for Welders and Metal Cutters, Industrial Gases, London, 
Sept., 1923. 

High Speed Spot Welding Machine, Forging, Stamping and Heat Treating, 
Vol. 9, Dec., 1923, pp. 525-6. 

Honolulu Iron Works Repair Steamer Haleakala, Pacific Marine Review, 
Vol. 20, Dec., 1923, p. 586. 

Modern Track Maintenance Methods, W. D. Chamberlain, Electric Trac- 
tion, Vol. 19, Dec., 1923, pp. 650-4. Joints, joint repair, bonding, special 
work and miscellaneous track rehabilitation. 

Oxy-Acetylene Welds. Metallography and Testing of, J. R. Dawson, Trans. 
Am. Soc. Steel Treat. (Oct., 1923), Vol. 4, pp. 467-87. Importance of com- 
petent welders, quality of welding rods, low carbon steel welding, steel forg- 
ings, high carbon steel, high-speed steel, manganese steel, cast iron, various 
welding applications. 

Practical Applications of Gas Welding, E. A. Whitaker, Acetylene and 
Welding Journal, London, Nov., 1923. 

Production of Oxygen from the Air, D. B. McCloud, Railway Purchases 
and Stores, Nov., 1923. 

Producing Sound Are Welds, P. P. Pipes, Railway Herald (Sept., 1923), 
Vol. 27, pp. 32-5. 

Quasi-Arc Welding. La soudure electrique par le proc de Quasi Are. 
Bull. Tech.Suisse Rom. (Sept. 15, 1923), Vol. 49, pp. 229-32 

Reclaiming Broken and Worn Machine Parts by the Welding Process in a 
Western Shop. H. A. Charles, Western Machinery World, Vol. 14, pp. 397-99. 

Reclaiming Boiler Tubes With Gas Welding, Railway Journal, Vol. 29, 
Dec., 1923, p. 29. 

Rec!aiming Scrap in Blacksmith Shop, E. M. Turner, Railway Journal, Vol. 
29, Dec., 1923, pp. 29. 

Scrapping Battleships, G. O. Carter, Welding Engineer, Vol. 8, Dec., 1923, 
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pp. 36-38. Use of oxy-acetylene torch to accomplish the complete demolition 
of cruisers in Navy Yard. 

Scrapping Steel Cars with the Carbon Arc, H. E, Dralle, Railway Pur- 
chases and Stores, Nov., 1923. 

Ship Scrapping with Oxy-Acetylene, Iron Age, Nov. 15, 1923, Vol. 112, 
pp. 1303-5. Commercial operation of cutting up heavy steel parts, such as 
armor plate, various methods of procedure. 

Stresses in a Few Welded and Riveted Tanks Tested Under a Hydro 
static Pressure, A. H. Stand and T. W. Green, Bureau of Standards Techno- 
logic Paper No. 243, Oct. 13, 1923. 

The Handling of Compressed Gases, Industrial Gases, London, Sept., 1923 

The Iron Welding Arc, H. M. Sayers and F. M, Sayers, Welding Engineer, 
Vol. 8, Dec., 1923, pp. 40-42 Conditions determining the transfer of metal 
from electrode to work. 

Welding All-Steel Automobile Bodies, J. W. Meadowcroft, The Iron Age, 
Nov. 29, 1923, pp. 1457-8. Equipment employed by a Philadelphia maker, 
handling 500 tons of steel daily for one product, apprenticeship training a 
factor. 

Welding in Locomotive Repair Shops, F. E. Rogers, Welding Engineer, 
Vol. 8, Dec., 1923, pp. 19-24. List of locomotive parts repaired by oxy- 
acetylene welding, information on welding boilers, frame cylinders, piston 
rods, piston, wheel centers, pipes, injectors, air pumps, etc. 

Welding Sheet Metal Explained for the Sheet Metal Contractor, Fur- 
naces and Sheet Metals, Dec., 1923. 

Trade Catalog. Alexander Milburn Company issues new catalog on weld- 
ing and cutting apparatus showing their equipment. 











NEW EDITION OF WELDING ENCYCLOPEDIA 
| READY FOR DISTRIBUTION 


The regular retail price of this book is $5.00 
A special price of $3.00 has been made to 
members of the American Welding Society if 
the order is placed with the office of the 
Society. No reduction in price will be made 
on orders received directly from the subscriber. 
The book will be bound in imitation flexible 
leather with gilt edges and contains 437 pages 


and 600 illustrations 
Send order to 


AMERICAN WELDING SOCIETY 
33 West 39th Street, New York, N. Y. 
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VALUE OF MEMBERSHIP IN THE AMERICAN 
WELDING SOCIETY 


i, The American Welding Society is a national organization represent- 
ing the highest standards of the welding industry 


2. The work of its various committees is an important and valuable 
factor in developing, stabilizing and standardizing the entire welding in 
dustry. 


3. Membership will help increase your knowledge of welding and 
help you to improve your application of the process 


4. You are offered many opportunities to make personal contact with 
the leaders of the industry. 


§. You will profit by the experiences of the finest trained minds in 
the welding industry—experience which will save you money 


6. You will receive a monthly publication giving reliable data on 
the development of the art. 


7. By supporting the Society you will help raise the standard of 
welding efficiency and help to increase the number of efficient welders. 


8. Section meetings and publications of the Society offer a medium for 
the presentation of your knowledge of welding and the discussion of the 
views of others. 


9. Your support will help the Society to counteract adverse legisla- 
tion and other activities which may not only retard progress of welding 
but also affect your business. 


10. Increased membership will help us carry out new activities, will 
help us maintain departments, which at the present time our limited 
finances will not permit, such as Employment Bureau, Library Facilities 
Standardization Work, etc. ° 


Welding is the most economic process developed for the industrial 
world and deserves your full support. Write to the Secretary for an 
application blank. 


h 

: CLASSES OF MEMBERSHIP 

z Class A. Sustaining members, being individuals or individuals delegated by corporations 

firms, partnerships, ete., interested in the science and art of welding, with full rights of member- 

j ship. Annual dues $100.00. 

4 Class B. Members, being individuals interested in the science and art of welding, with full 
¥ rights of membership. Engineers or individuals competent by experience or training te plan or 
H direct welding operations are eligible to this class. Anpual dues $20.00 

4 

% Class C. Associate members with right te vote but not to hold office, except in Sections 
: as may be provided for by the By-Laws of the Sections Supervising welders, inspectors and 
c skilled operators, with three or more years practical experience in welding, are also eligible te 
; this class Annual dues, $10.00 
; Class D. Operating members, who are welders « utters by occupation, without the right 


to vote or hold office except in Sections as may be provided for by the By-Laws of the Sections 
Annual dues $5.00 





American Welding Society 
33 West 39th Street 
NEW YORK, N. Y. 
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K-G Welding& Cutting Company, Inc. 
956 WEST 34th STREET 


NEW YORK CITY 
MANUFACTURERS OF 


K-G-TORCHES 

















Bulletins of the American Welding Society 


BULLETIN No. 1 


Standards for Testing Welds 


These Standard Tests Comprise: 


(a) Shop Standard: A simple standard test for such purposes as checking the work ef a welder, 
testing a new lot of welding wire, and testing the effect of some change in conditions. 

(b) Commercial Standard: For cases where more than one kind of test should be made but 

where the circumstances do not justify a complete investigation. 

Research Standara: When a compiete investigation of a weld is to be made for research 

er other purposes all tests and examinations are made whieh will contribute any infermation 

in regard to the characteristics of the weid. 

Price per copy—Members, 25 cents; Non-members, 50 cents. 


(e 


BULLETIN No. 2 


Welding Wire Specifications and Folios 


The specifications and folios are based on the data collected by the Welding Wire Specifications 
Committee as te the chemical analysis of welding wire used for both gas and ‘silectric welding in 
railroads, shipyards ana other places and the service results obtained from the use of such wire. 

Price per copy—Members, 25 cents; Non-members, 50 cents. 


BULLETIN Ne. 3 


Standards for Electric Arc Welding Apparatus 


These rules provide Standards for use in connection with specifications for the purchase, sale 
and use of Are Welding Apparatus. The rules include classification. definition of terms, informa- 
tion relative to apparatus to be supplied by the manufacturer and by the prospective purchaser, 
respectively, and tests Price per copy—Members, 15 cents; Non-members, 30 cents. 


BULLETIN No. 4 


Training Course for Oxy-Acetylene Welders 


A report prepared under the joint-auspices of the Federal Board of Vocational Education, 


National Research Council and American Welding Society For the information of the person 
wih is selecting the candidates the text incidves a discussion of the qualifications which the 
candidate for training should possess For the informaticn of the instructor the text includes 
the fundamentals in gas welding, together with a number of type welding jobs arranged in the 
orde { difficulty These type welding jobs are divided inte checking levels with the objective 
clearly indicated and the auxiliary information which should be given the student for each 
checking sevel Per copy, 25 cents 
BULLETIN No. 5 
Welded Pressure Vessels 

This repert, which consists of 152 pages, contains the test data obtained as the result 
of the destructive tests of some 50 welded tanks, together with he analysis of this data and recom- 
mendations to the Boiler Code Committee of the A. S. M. E. Itt ineludes many illustratiens, 


charts and tables. Price te members, $1.50; to Non-members, $5.00. 
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PROGRESS IN WELDING 


To progress in welding you must be a reader of the 
Acetylene Journal—a monthly magazine, now in its 25th 
volume, devoted to oxy-acetylene welding and cutting. 


Its articles are interesting, instructive and well illustrated. 
Contributed to by men of experience in all the different 
branches of the industry. Each issue contains information 
you can not afford to be without. 


A request will bring you a sample copy, which will prove 
that the Journal should be a part of your equipment. 
Price $2.00 in the United States and Canada. 
Foreign $3.00. 
STUART PLUMLEY, Managing Editor 


ACETYLENE JOURNAL 


53 WEST JACKSON Blvd. CHICAGO, ILL 








All books on gas welding may also be obtained through this office, including 
the famous “Autogenous Welding” by Granjon & Rosemberg (price $3.00), for 
which this office has the exclusive American rights. 























Bound Volumes 


Journal of American Welding Society 
NOW ON SALE 


Includes Index of Subjects and Authors 
Price per Copy: Members, $5; Non-Members, $10 


Volumes | and 2 Now Ready 


American Welding Society 
33 West 39th Street 
New York, N. Y. 
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ACETYLENE IN PORTABLE 
CYLINDERS FOR OXY-ACETYLENE 
WELDING AND CUTTING 


Do you understand our free loan cylinder plan? If not, 
We are glad to explain 


Supplied in the following size cylinders: 


10” x 30’"—capacity 125 cu. ft. 
12”x36"— 1“ —. 
12”x44"— ‘“* i 


Prompt and efficient service on any quantity through plants and 
warehouses and truck deliveries. 


Commercial Acetylene Supply Co., Inc. 
(Main Office) 80 Broadway, New York City, N. Y. 


BRANCHES: 
421 Trust Co. of Georgia Blidg., Atlanta, Ga. 
80 E. Jackson Boulevard, Chicago, Ill. 
553 Monadnock Bldg., San Francisco, Cal. 
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Take the GUESS WORK Out of Welding 


IN YOUR PLANT there is a man who needs timely and accurate informa- 
tion about welding. He should know what is being done in other plants 
to reduce costs and increase efficiency. No matter what your welding 
problem may be, The Welding Engineer is the best source of informa- 
tion, the best adviser you could have. Every phase of welding, both manu- 
facturing and repair problems, is discussed fully in this valuable monthly 
publication. The best authorities in America on the subject of welding 
are regular contributors. 


Every process of welding is discussed by The Welding Engineer. Arc 
Welding, Electric Butt, Spot and Seam Welding, Oxy-Acetylene and the 
Thermit System, in fact every known process of joining metals is discussed. 
Its Buyers’ Index reflects the progressiveness of America’s first manufac- 
turers. 


L. B. MACKENZIE, Eprtor H. S. CARD, Associate EpiTor 
Price $3.00 in the United States and Canada; $4.00 Abroad 
Write for free sample copy for convincing proof that 


The Welding Engineer is indispensable in your business 
Member © ° Member 
swat swiees The Welding Engineer — ~«%r»« 
Papers, Ine. Circulations 


608 S. DEARBORN STREET, CHICAGO 
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GIBB WELDING SERVICE 
EMBRACES 


First—A complete line of Electrical Welding Equipment, making 
possible the best type machine for the job taking all facts into 
account. There are cases when either an arc or a spot welder might 
used; an are or an automatic arc; an automatic are or an 
automatic seam. Gibb Welding Service advises that which is most 
applicable. 
econd—Sales Engineers who quickly recognize the nature of a job, 
and who from experience and an intimate knowledge of our complete 
ne are in a position to determine the best solution. 
'hird—An up-to-date factory capable of following out the ideas of 
engineer and his client 


Oo 


irth—Installation Engineers of experience with welding machines 
ind their application to production. 
Tell us what you want to weld—let u 
give you the benefit of our experience 
GIBB INSTRUMENT COMPANY 
Bay City, MICH. 
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Si licit 
As shown in the illustration the Lincoln 
Are Welder consists of four simple parts: 


1. A standard motor to be driven by the 
shop power lines. 





bh 


This motor in turn drives a generator 
specially designed to deliver welding 
current. 


3. The stabilizer acting as a_ reservoir 
of current. 





4. A simple switchboard for control of 
current. 


Put the picture of any 
other welding appara- 
tus alongside this Lin- 
coln Welder and it will 


tell its own story 


Generator Motor Switchboard Stabil 


THE LINCOLN ELECTRIC COMPANY 


General Offices and Factory, Cleveland, Ohio 


THE LINCOLN ELECTRIC CO. OF CANADA, LTD., TORONTO-MONTREAL 
European Representatives, ALLEN LIVERSIDGE, LTD., LONDON 


Branch Offices 


Bostor Charlotte, N. Cl Minneapolis 
Buffalo Detroit New York City 
Cincinnati Fort Worth, Texas Philadelphia 
Chicago Los Angeles Pittsburgh 


EUROPEAN REPRESENTATIVES 
Allen.Liversidge, Ltd., London, England 











BB 


“ ts 
\ey 
C x 


ey 


\ 


PE: 


pata «+ 


i 





t SS 
Ks. Por Bite 


SI PLC TENS te Pe 

















ADVERTISING 





ee 
\ ] 


THERE IS NO SUBSTITUTE FOR SAFETY 





Welding Costs 


Welding costs are determined by the per- 
formance, not the initial cost, of welding 
equipment. This fact has been proved again 
and again by welders who have used cheap 
equipment in the belief that it was “‘just as 
good.” Now they are using R*°O, and 


saving in gas consumption, time and worry. 


REGO equipment is made for the people who are 


tired of the expensivness of cheap equipment 


Distributed Nationally By 
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Kentucky Oxyeen Hydrogen Co., Logen St. & Goss Ave ouisville, Ky 
Weldox Equipment Cx Millard Ave N Tarrytown N +f 
International Oxygen Ce., 796 Frelinghuysen Ave Newark, N. J 

Gas Products Ce mhus, Obie, 
Memphis Oxycen 682 So. Main St Memphis. Tenn 

St. Paul Welding & Mfg. Ceo 174 W. Third St St. Paul. Mina. 
Aeme Oxygen ( f hine Read at Racine Ave Chicago. til 
Weldcraft Equipment Coe., 2723 Liberty Ave Pittsburgh. Pa. 

The Bastian-Biessing Co., 125 W. Austin Ave., Chicage, ili 
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Essentials for Safe and Reliable Electric Arc Welding 


WANAMAKER COATED ELECTRODES 
and TECOR ACCESSORIES 


Write for Booklet 


TRANSPORTATION ENGINEERING CORPORATION 
15 PARK ROW 327 S. LA SALLE STREET 
NEW YORK CHICAGO 


© dutemeennieaniemens net ea canecagnN 


~TORCHWELD DEPENDABLE EQUIPMENT — 


The policy of the Torchweld Equipment Company is to build 
| Welding and Cutting Apparatus that will more than meet the most 
severe operating conditions and give more value than is ordinarily 
considered enough. For this reason Torchweld Equipment has earned 
its reputation of being ALWAYS DEPENDABLE. 

Our Catalogue No. 23 describes the Torchweld Line. Your copy 
will be mailed on request. 


TORCHWELD EQUIPMENT COMPANY 


224 NORTH CARPENTER STREET CHICAGO, ILLINOIS 














ACETYLENE FROM CAKES | 


The most modern, efficient and safest source 
of acetylene supply—Carbic CAKES. 


Not an experiment. Hundreds of Carbic gen- 
erators using Carbic are in daily use on all 


kinds of welding and cutting work. 

The use of Carbic Cakes permits an ease of 
handling, a convenience and a safety not other- 
wise obtainable. 





Acetylene from Carbic costs less than one-half 
as much as compressed acetylene and only a 
few drums of cakes carried in stock insure a 
large supply of gas on hand at all times. 


CARBIC MFG. CO. 


4 
Duluth, Minn New York, 141-149 Centre St 
Boston, 27 School Street Chicago, 565 W. Wash. Bivd 


The Hendrie & Boithoff Mfg. & Supply Co., Denver, Colorado 





Woodward, Wright & Company, New Orleans, La 





Listed as standard 
by Fire Underwriters’ 
Laboratories 


Offices and Representatives in other principal Cities 
J 
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PAGE HIGH CARBON 
WELDING WIRE 


we rails, switch points, ete., can best be built up* 


to their original condition with Page High Carbon 










; 
¥ \Velding Wire. Hardness tests point convincingly to the 
fact that surfaces welded with Page High Carbon Steel 
ffer wearing qualities more than equal to the original 
etal. You will find that Page High Carbon Welding 
Wire contributes appreciably to the economy of track 
aimtenance. 
‘age High Carbon Welding Wire is recommended fo1 
uilding up other High Carbon steel parts such as Steel 
ires, Buffers, ete 2 

PAGE STEEL & WIRE COMPANY ay | 

BRIDGEPORT, CONN. Ps) ' 

District Sales Offices ; 


CHICAGO, NEW YORK, PITTSBURGH, SAN FRANCISCO 


An Associate Company of the American Chain Co., Ine, 
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: HE result of sincere, unceasing effort, 

: backed by the essentials of success, to 
establish and maintain purity of product and 
dependability of service, available always 
where there exist demands for dissolved 

; acetylene—55 plants and warehouses at your 

: service. 

: Baltimore New Orleans 
Kansas City New York 
Les Angeles Seattle 
er ha Prodst- O: lite San Francisco 

Dallas 
Milwaukee og eg 
Ty t 
Chicago DISSOLVED ACETYLENE _— $t-Louis 
Atlanta Detroit 
THE PREST-O-LITE COMPANY, INc. 
General Offices: CARBIDE AND CARBON BUILDING, 30 EAST 42nd ST. 
NEW YORK 
ADDRESS ANY DISTRICT SALES OFFICE LISTED ABOVE 
a 











You located our branches 


UR BRANCH OFFICES 

have been located with 

only one thought—to give 
service to you. 

If we had selected these 
locations for our own selling 
purposes we should prob- 
ably not need one-tenth as 
many. But our 36 branches 
have been selected so that 
you and every user of Oxweld 
apparatus can have near at 
hand a Resident Oxweld En- 
gineer who is always ready 
to work with you. 


Each of the branches is headed 
by an engineer who has specialized 
on welding and cutting operations; 
each has service men ready to help 
you; each has a stock of Oxweld 
injector type apparatus and sup- 
plies available for your needs; each 
maintains a list of operators, so 
that the labor problem need not 
seriously bother you. In short, the 
Oxweld organization is nota Selling 
organization, but a Service organ- 
ization. 


Send for illustrated booklet, ‘‘Ox- 
weld Can Do It,’’ or better still, 
telephone or wire the nearest 
branch for the-Resident Engineer 
to see you. 


OXWELD ACETYLENE COMPANY 


Chicago 
3642 Jasper Place 


Long Island City, N.Y. 
Thompson Ave. & Orton St. 


San Francisco 
1050 Mission Street 
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Users of G-E Welders 


Atchison, Topeka & Santa Fe R. R. 
Atlantic Coast Line R. R. 

Baltimore —_ Ohio R. R. 

Big Four R. 

Canadian Pacific R. R. 

Central New England R. R. 

Central Railroad of New Jersey. 
Chicago, Milwaukee & St. Paul iv R 
Colorado and Wyoming R. R. 

Denver and Rio Grande R. R. 

Detroit and Mackinac R. R. 

Eastern peneueny R. R. 

Grand Trunk R. 

Grasse River R. R. 

Gulf, Colorado and Santa Fe R. R. 
International & Great Northern R. R,. 
Lehigh Valley R. R. 

Los iedian and "> Lake R. R. 
McCloud River R. 

Michigan Central R R. 

Missouri and Texas Rwy. of Texas. 
Missouri, Kansas and Texas R. R. 
New York Central R. 

New York, Chicago and St. Louis R.R. 
New. York, New Haven & Hartford 


New York, Ontario and Western R. R. 
Northern Pacific R. R. 
Panhandle and Santa Fe. 
Pennsylvania R. R. 

Seaboard Air Line R. R 
Southern Pacific R. R. 

Ulster and Delaware R. R. 
Union Pacific R. R 

Virginian Ry. Co. 

West Virginia Northern R. R. 
Western Pacific R. R. 











GENERAL ELECTRIC 









A Recommendation 


Worth-while savings are being ef- 
fected by leading railways thru the 
successful use of G-E Welders. The 
Santa Fe finds G-E Electric Welding 
Equipment so much to its liking that 
this railroad is using over 80 G-E 


Welding Sets. 


G-E engineers have thoroughly 
studied the application of electri 
welding to the various needs of rail- 
road shops, roundhouses, et« and 
have developed several types of wel 
ing equipment to accomplish the 
work required. 

For complete welding service th: 
General Electric Company offer 
single-operator and multi-operator 
units, portable and stationary, also 
semi-automatic and full automat 
welders. Ask the nearest G-E Sales 
Office for complete information 


General Electric Company 
Schenectady, N. Y. 
Sales Offices in all Large Cities 


a 
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MACHINEABLE WELDS ON CAST IRON 


have been accomplished the world over with Wilson Color-Tipt 
Welding Metal Grade No. 12. — — — — Why not for you? 


WILSON WELDER AND METALS CO. 
132 KING ST., NEW YORK 














Milburn miniature catalog just off the press describing MIL 
BURN Apparatus will be sent you upon request. Write 
Catalog No. 354. 





THE ALEXANDER MILBURN COMPANY 


1416-28 W. Baltimore Street, Baltimore, Ma 























Welding Rods 


and Wires 





LEKTROX SWEDOX NICKOX CYLKOTE 
NONOX SWEDOX KROMOX MANKOTE 
ARC CARBOX RAILOX TOBIN BRONZE 
MANGANOX 
| GAS CARBOX STEELKOTE BRAZOX 
CASTOX LEKKOTE BRONZOX 
| VANOX ALUMINOX MANGANESE BRONZE 


The above list of Welding Rods covers the American Welding Society's Specifications 
E-No. 1A, E-No. 1B, E-No. 1C, G-No. 1A—Folio Nos. 1-E and 1-G, and a large 
variety of other analyses developed by us for special purposes. 

Put your welding problems up to our experts—(Demonstrations will be made where- 
ever possible.) Free samples of any rod sent upon request. 


Chicago Office and Detroit Office and 
, arehouse Warehouse 


127 North Peoria St. Eqttital Sieel Se ite Company Perse & Warren Aves. 
CHICAGO, ILL. DETROIT, MICH. 


Phone Haymarket 7400 Phone Melrose 4032 
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2. 


| Joints ' 


9. 
10. 


Features 


NA Joints resulted from a de- 


velopment based on a thorough 


understanding of the requirements 
; necessary in the making of econom- 
ical and durable seam-welded joints. 


Years of scientific research coupled 


practical engineering are back 


of UNA Joints. Just consider the 
following characteristics which have 
appealed so strongly to many engi- 
neers: 


Elimination of the gap between rail 
heads 

Rail heads under compression 
Proper mechanical structure to ob- 
tain strength 


. Correct methods of assembling 


joints 


. Heavy seam welds by improved 


welding process 


. Comparatively low welding current 
. Excellent seam metal with UNA 


Joint Rod 


. Staggered seam welds to distribute 


stresses 

Skipping gap to relieve stresses 
Proper grinding of joints after 
welding 


We will be glad to submit full in- 
formation about UNA Joints and 
detailed recommendations for thetr 
installation on your track. 


Rail Welding & Bonding Company, Cleveland, 0. 


Manufacturers of 


UNA BONDS 
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SERVICE FOR NEW ENGLAND 
ARMCO WELDING WIRE 
In Boston Stock 


P. F. MCDONALD & COMPANY 
STEEL 


17 KING TERMINAL All Grades and Finishes BOSTON 27, MASS 
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METAL & THERMIT CORPORATION 


120 BROADWAY, NEW YORK 
BOSTON PITTSBURGH CHICAGO TORONTO SO. SAN FRANCISCO 
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“THE UNIVERSAL WELDING MACHINE” 
The Only Really Portable Machine 


ARE YOU AWARE that our machine 


can be made to operate from any 


INDUSTRIAL POWER SUPPLY A. C. or D. C. 


Electric Arc Cutting & Welding Co. 
152-56 JELLIFF AVE., NEWARK, N. J. 





















































Electric Arc Welding 
Equipments 
a of 


Properly designed for dependable service. 

Self contained, require no exciter. 

Stable Arc gives excellent penetration. 

Positive control of current throughout entire 
range of machine. 

Moderate speed insures long life. 

We invite inquiries on all matter pertaining to 
Electric Arc Welding. 


Send for Bulletin No. 127 


BURKE ELECTRIC CO. 


Manufacturers of 
ELECTRIC WELDING OUTFITS 
and 
ELECTRIC MOTORS AND GENERATORS 
FOR ALL PURPOSES 


MAIN OFFICE AND WORKS, ERIE, PA. 
Service-Sales Offices 


New York Detroit Philadelphia 
Pittsburgh Cleveland Buffalo 





Sales Agencies 
Kansas City Cincinnati Milwaukee 
W. T. Osborn Underwood Elec. Co. Fred H. Dorner 
Chicago 
Western Welding San Francisco 


& Equip. Co. Coast Equipment Co. 



































Anythingand Everything 
For Oxyacetylene Welding and Cutting 
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Public faith i in a product is a reflection 
of faithful performance. Thus, con- 
sistently, have Airco Oxygen and 
Airco Acetylene built up good- will. 


AIR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen and Airco Acetylene and other ¥ 
Airco and Airco-Davis-Bournonville products—Controls., ra 
the Manufacture and Sale of National Carbide. 
Air Reduction Sales Company maintains its own Apparatus 
Repair Shop im each Airco District Office city. 
Home Office: 342 MADISON AVE., NEW YORK, N. Y. 


Distributing 
Stations 
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